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RADIAL EXPANSION OF TUBULAR MEMBERS 

Cro8S Reference To Related Applications 
This application daimsthe t>eneflt of the filing date of U.S. provisional patent 
appncatlon serial number 60^12,359. attorney docket number 25791.38, filed on 
5 June 1 9, 2000, the disclosure of which is incorporated herein by reference, 

This application is a continuation-in-part of the following co-pending patent 
applications: (1) U.S. utility patent application serial no. 09/454,139, attorney docket 
no.. 25791 .3.02, filed on 12/3/1999. which claimed the benefit of the filing date of 
U.S. provlstonal patent application no. 60/111,293, attorney docket no. 25791.3, 

10 filed on 12/7/1998; (2) U.S. uUltty patent applh:ation serial no. 09/510,913, attorney 
docket no. 257917.02. filed on 2/23/2000, which datmed the benefit of the filing 
data of U.S. provisional application no. 60/121,702, filed on 2/25/1999; (3) U.S. 
. utility patent appiicatton serial no. 09/502,350, attorney docket no. 25791.8.02, filed 
on 2/10/2000. which daimed the benefit of the filing date of U.S. provisional 

15 application no. 60/119.611, attorney docket no. 25791.8; (4) U.S. utility patent 
applicatton serial no. 09/440,338, attorney docket no. 25791.9.02, ftled on 
11/15/1999, which daimed the benefit of the filing date of U.S. provisional 
applicatton no. 60/108,558. attorney docket no. 25791.9, filed on 11/16.1998; (5) 
U.S. provisk)nal patent application no. 60/183,546, filed on 2/18/2000; (6) U.S. utility 

20 paterit applicatton no. 09/523,460, attorney docket no. 25791.11.02. filed on 
3/10/2000, whteh daimed the benefit of the filing date of U.S. provisional application 
no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent application no. 09/512.895, 
attorney docket no. 25791.12.02, filed on 2/24/2000, which daimed the benefit of 
the filing dates of U.S. provisk)narapplicdtk)n no. 60/121,841, attorney docket no. 

25 25791.12, filed on 2/26/1999 and U.S. provisional applicatton no. 60/154,047, 
attorney docket no. 25791.29. filed on 9/16/1999; (8) U.S. utility applicatton no. 
09/511,941, attorney docket no. 25791.16.62, filed on 2/24/2000, whteh daimed the 
benefit of the filing date of U.S. provisional serial no. 60/121,907, attorney docket 
no. 25791.16, filed on 2/26/1999; (9) U.S. utiltty patent appltoation no. 09/588,946, 

30 attomey docket no. 25791.17.02, filed on 6/7/2000, which daimed the benefit of the 
filing date of U.S. provistonal patent appHqatton serial no. 60/137,998, attomey 
docket no. 25791.17, filed on 6/7/1999; and (10) U.S. utility patent applicafion no. 
09/559.122. attomey docket no. 25791.23.02. filed on 4/26/2000. which datmed the 
benefit of the filing date of U.S. provisional application no. 60/131.106, attomey 
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docket no. 25791.23, filed on 4/26/1999. Applicants incorporate by refmnoe the 
disclosures of these applications. 

This application is related to the following co-pending patent applications: 
. (11) U.S. provisional application no. 60/146,203, attorney docket no. 25791.25, filed 
5 , on 7/29/1999; (12) U.S. provistonal applicatkKi no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. proviskxial patent applicatton serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
applteation no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisk>nal patent application no. 60/159,033, attorney docket no. 25791.37, 

10 filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. Applicants incorporate by 
reference the disctosures of these applications. 

Background of the Invention 
This invention relates generally to wellbore casings, and in particular to 

15 wellbore casings that are formed using expandable tubular members. 

Conventionally, when a wellbore Is created, a number of casings are 
Installed In the borehole to prevent collapse of the borehole wall and to prevent 
undeslred outflow of drilling fluM into the fonmatton or inflow of fluid from the 
fbrmatton Into the borehole. The borehole is drilled in intervals whereby a casing 

20 which is to be installed in a tower borehote interval is lowered through a previously 
installed casing of an upper borehole interval. As a consequence of this procedure 
the casing of the tower interval is of smaller diameter than the casing of the upper 
inten^al. Thus, the casings are in a nested arrangement with casing diameters 
decreasing In downward directton. Cement annul! are provkied between the outer 

25 surfaces of the casings and the borehole wall to seal the casings from the borehole 
wall. As a consequence of this nested arrangement a relatively large borehote 
diameter is required at the upper part of the wellbore. Such a large borehole 
diameter invoh/es increased costs due to lieavy casing handling equipment, large 
drill bits and increased volumes of drilling fluid and drill cuttings, ^4o^eover, 

30 increased drilling rig time is Involved due to required cement pumping, cement 
hardening, required eqiripment changes due to large variations in hole diameters 
drilled in the course of the well, and the large volume of cuttings drilled and 
removed. 

The present Invention is directed to overcoming or^e or more of the 
35 llmttettons of the e)dst]ng procedure for forming wellbores. 
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Summary of the Im/ention 

According to one aspect of the present invention, a nrtethod of coupling an 
expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular rr^mber and an expansion cone within the preexisting 
structure, anchoring the tubular menrtber^ to the preexisting structure, axially 
displacing the( expansion cone relative to the tubular member by pulling the 
expansion cone through the tubular member, and lubricating the interface between 
the expansion cone and the tubular member. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stmcture is provided that includes positioning the 
tubular menrd>er and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axiaity displacing the expansion 
oone relative to the tubular member by pulling the expansion cone through the 
tubular member. The tubular member Includes: an annular member, including: a 
wall thidcness that varies less than about 8 %. a hoop yield strength that varies less 
than about 10 %. imperfections of less than about 8 % erf the wail thidcness, no 
feilure for radial expansions (rf up to about 30 %, and no necking of the walls of the 
annular member for radial expansions of up to about 25%. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stmcture is provided that includes injec^ng a 
lubricating fluid into the.prsexisting stmcture, positioning the tubular member and an 
expansion cone within the preexteting stmcture, anchoring the tubular member to 
the preexisting structure, and axially displacing the expansion oone relative to the 
tubular member by pulling the expansion cone through the tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular rnember and an expansion cone v^in the 
prsexisting stmcture, anchoring the expandable tubular member to the preexisting 
structure and axially displacing the expansion cone relative to the expandable 
tubular member by pulling the expanston cone through the expandable tubular 
member. The expandable tubular nwnber Includes: a first tubular memt>er, a 
second tubular member, and a threaded connTOtlon for coupling Vhe first tubular 
memt>er to the second tubular member. The threaded connection Includes: one or 
more sealing members for sealing the Interfece between tha first and second bibular 
members. 



According to anoth^" aspect of the present invention, a nrtethod of coupling 
an ex(>andable tutHilar memt)er to a preexisting structure provided that irKdudes 
positioning the expandable tubular member and an expansion cone within the 
preexisting stmcture, anchoring the expandable tubular member to the preexisting 
5 stnjcture, and axially displacing the expansion, cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
having threaded portions that are coupled to one another by the process of: coating 
the threaded portions of ttie tubular members with a sealant, coupling tiie threaded 

1 0 portions of the tubular members and curing the sealant. 

According to another aspect of the present Invention, a method of coupling a 
tubular member to a preexisting staicture is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular membev* to the preexisting stnjcture, and axially displacing ttie expansion 

15 cone relative to the tubular member by pulling ttva expansion cone through the 
expandable tubular member. The tubular nnember includes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned between the 
rings for sealing ttie interface between the tubular member and tite preesdsting 
structure. 

20 According to anottmr aspect of ttie present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning tti9 
expandable tubular member and an expansion cone wtthin ttie preexiisting structure, 
anchoring the expandable tubular member to the preexisttng structure, and axially 
displacing ttte expansion cone relative to ttie expandable tubular member by pulling 

25 ttie expansion cone through the expandable tubular member. The tubular member 
includes one or more slots. 

According to anottier aspect of the present invention, a mettiod of coupling a 
tubular memtier to a preexisting structure is provided ttiat includes positioning ttie 
expandable tubular member and an expansion cone witttin ttie pree)d8ting structure, 

30 anchoring the expandable tubular member to the preexisting stnjcture, and axially 
disftodng the expansion cone relative to the expandable tubular member by pulling 
ttie expansion cone ttirough the expandable tubular member. The tubular member 
includes; a first preexpanded portion, an intenmediate portion coupled to ttie first 
praexpanded portion indudlng a sealing element, and a second preexpanded 

35 portion coupled to ttie intermediate portion. 
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According to another aspect of the present invention, a method of coupling a 
tubular memt)er to a preexisting structure is provided that includes positioning the 
expandable tubular mernber and an expansion cone within ^ preexisting structure, 
anchoring the expandable tubidar member to the preexisting structure, and axially 

5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member by applying an axial 
force to the expansion cone. The axial force includes: a substantially constant axial 
force, and an increased axial force. 

According to another aspect of the present invention, a method of coupling a 

10. tubular member to a preexisting stotcture is provided that includes positioning the 
tubular member and an expansion cone within the preexisting stoicture, anchoring 
the tubular member to the preexisting structure, and axialty displacing the expansion 
cone relative to the expandable tubular member by pushing and pulling the 
expansion cone through the expandable tubular member. 

1 5 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning the 
tubular mernber and an expansion cone within the imexisting stnidure, anchoring 
the tubular member to the preexisting structure, axlaily displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 

20 expandaUe tubular member, and injecting a curable fluidic sealing material between 
the tubular member and the preexisting stnidure prior to axially displacing the 
expanston cone. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure Is provided that includes 
25 positioning the tubular member and an expansion cone within the preexisting 
stnicture, anchoring the tubular nr)ember to the preexisting structure by increasing 
the size of the expansion cone, ahd axially displacing the expansion cone relative to 
. the tubular member by pulling the expansion cone through the tubular number. 

According to another aspect of the present invention, a method of coupling a 
30 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expanston cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure by heating a portion of the tubuiar 
member, and axiaily displacing the expansion oone relative to the tubular meml)er 
by pulling^ the expansion cone through the tubular memb^. 



Aooording to another aspect of the present Invention, a method of coupling 
an expandatrie tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular member, an expansion cone, and an anchoring 
device within the preexisting structure, positioning the anchoring device above the 
5 expansion cone, anchoring the expandable tubular member to the preexisting 
structiTO using the anchoring device, and axially displacing the expansion pone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
10 structure, explosively anchoring the tubular member to the preexisting structure, and 
axially displacing the expansion cone relative to the tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular to a preexisttng stnicture Is provided that includes fbdng the 
position of an expansioh cone within the ' preexisting structure, driving the 
15 ' expandable tubular member onto the expansion cone in a first direcUon, and axially 
displacing the expansion cone in a second direction relative to the expandable 
tubular member. The first and second directions are different 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure Is prpvided that includes 
20 placing the expandable tubular, an expansion cone, and a resilient anchor within the 
preexisting structure, .relea^ng the resilient anchor, and axially displacing the 
expansion cone within the expandable tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member, to a preexisting structure Is provided that includes 
25 placing the expandable tubular member, an expansion cone, and an anchor into the 
preexteting structure, and anchoring the expandable tubular member to the 
preexisting structure by: pivoting one or more engagement elements, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
30 an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
structure, placing a quantity of a fluidic material onto ttie expandable tubular 
memt>er to anchor the expandable tutniiar member to the preexisting structure, and 
axially displacing tfie expansion cone. 
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According to anotlwr aspect of the present invention, a method of coupling 
an expandable tubular nrrember to a preexisting structure ts provided that includes 
posittoning the expandable tubular member and an expansion cone into the 
preexisting structure, anchoring the expandable tubular member to the preexisting 

5 stnicture by injecting a quantity of a hardenable fluidic material into the preexisting 
stmcture, at least partially curing the hardenable fluidic sealing material, and axiatly 
displacing the expansiorv cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 

10 placing the expandable tubular member and an expansion cone within the 
pree)dsting structure and applying an axiiat force to the expandable tubular member 
In a downward direction. 

According to another aspect of the presmt invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that Includes 

15 placing the expandable tubular member and an expansion cone within the 
preexisting stnicture, injecting a quantity of a first flukHc iraterial having a first 
density into the region of the preexisting stnicture outside of the expandable tubular 
member, and injecting a quantity of a second fluidic material having a second 
density into a portion of the expandable tubular member below the expansion cone. 

20 The second density Is greater than the first density. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stnicture is provided that includes 
placing the expandable tubular member and an expansion cone jnto the preexisting 
sbructure, anchoring the expandable tubular member to the preexisting stmcture, 

25 applying an axial force to the expansion cone, and pressurizing an interior portion of 
tto expandable tubular member below the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular number to a preexisting structure Is provided that includes 
pladng the expandable tubular memt>er and an expansion cone into the preexisting 

30 structure and applying an axial force to the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling a tubular member to a preexisting structure is provided that includes an 
expandable tubular nmiber, an anchoring device adapted to couple the e)^ndable 
tubular member to the preexisting structure, and an expansion cone movably 

35 coupled to the expandable tubular memb^ and adapted to radially expand the 
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expandable tubulcu* member, including: a housing including a tapered first end and a 
second end, one or more grooves fonmed in the outer surface of the tapered first 
end, arKi one or more axial flow passages fluididy coupled to the grooves. 

According to another aspect of the present invention, an apparatus for 
5 coupling an expandable tubular member to a preexisting structure Is provided that 
Includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stmcture, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular nr)ember includes: an 
10 annular member, having: a wall thidcness that varies less than about 8 %, a hoop 
yield strength that varies less tiian about 10 %, imperfections of less than about 8 % 
of the wall thickness, no Mure for radial expansions of up to about 30 %, and no 
necking of the wails of Vt\B annular member for radial expansions of up to about 
25%. 

15 According to another aspect of tiie present invention, an apparatus for 

coupling an expandable tubular member to a preexisting, structure is provkled that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expanston cone 
' movaUy coupled to ttie expandable tubular member and adapted to radial^ expand 

20 the expandabile tubular member. The expandable tubular member includes: a first 
tubular member, a second tubular member, and a threaded connection for coupling 
the first tubidar member to the second tobular member, the threaded connection 
including: one or more sealing menrtbers for sealing the interfece between tiie first 
and second tubular members. 

25 ^ According to another aspect of the present invention, an apparatus for 
coupling an expandable tobular member to a preexisting structure is provMed that 
includes an expandable tobular member^ an anchoring device adapted to couple the 
expandable tobular member to ttie preexisting structore, and an expansion oone 
movably coupled to the expandable tubular member and adapted to radially expand 

30 the expandable tobular member. The expandable tobular member includes: a layer 
of a lubricant coupled to the interior surface of tiie tobular member. 

According to anotha' asprot of the present irwentiof!, an apparatus for 
coupling an expandable tobular member to a preexisting structi^e is provkled ttiat 
Include an e)^ndable tubular member, an andtorfng device adapted to couple the 

35 expandable tubular member to the preexisting structore, and an e}q>ansk>n cone 
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movabty coupled to the expandable tubular member and adapted to radially Bxpanti 
the expandable tubular nDember. The expandable tubular member includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
(rf a sealant within the threaded portions of the tubular members. 
5 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular nriember to the preexisting structure, and an expansion cone 
noovabty coupled to the expandable tubutar menrtber and adapted to radially expand 

10 the expandable tubular member. The expandable tubutar member includes: a pair 
of rings for engaging the preexisting structure, and a sealing element positioned 
between the rings for sealing the interface between the tubular member and the 
preexisting structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion oorie 
movably coupled to the expandable tubular rnember and adapted to radially expand 
the expandable tubular membo*. The expandable tubular member includes one or 

20 more slots. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubutar member to a preexisting structure is provided that 
includes an expandable tubular nrtember, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stnjcture, and an expansion cone 

25 movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member, the expandable tubular menfdt>er includes: a first 
preexpanded portion, an intemiediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion, coupled to 
the intermediate portion. 

30 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
Includes an expandable tubular memt}er, an anchoring device adapted to couple the 
Expandable tubular member to the preexisting structure, an e)q>ansion cone 
movably coupled to the expandable tubular memt>er and adapted to radially expand 
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the expandable tubular member, and a valveable fluid passage coupled to the 
anchoring device. 

According to another asped of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stnjc^re is provided that 
includes a first support nr>ember, a second support member coupled to the first 
support nrmr^r. an expansion cone coupled to the first support member, an 
expandat>le tubular nr)ember coupled to the expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the expandable 
tubidar member to the preexisting structure. The anchoring device- is positioned 
above the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a first support member, a second support member ccHipled to the first 
support member, an expansion cone coupled to the first support nriember, an 
expandable tubular member coupled to the expansion cone, and an explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular member to the preexisting structure. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular mennber to a preexisting structure is provided that 
Includes a support member, an expandable expansion cone coupled to the support 
member, and ah expandable tubular member coupled to the expansion cone. 

According to another aspect of the present Invenfion, an apparatus for 
coupling an expandable tubular member to a preexisting structure Is provided that 
Includes a support member, an expandable expansion cone coupled to the support 
member, and an expandable tubular member coupled to the expandable expansion 
cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisting structure is provided that includes a 
support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expansion cone including one or more 
shape memory metal inserts, and a heater coupled to the support member in 
opposing relation to the shape memory metal inserts. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting struchjre is provided that 
fndixles a support member, an e)q>ansion cone coupled to the support member, an 
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expandable tubular member coupled to the expandable expansion cone, and a 
resilient anchor coupled to the expandable tubular member. 

According to another aspect of the present invention, an expandable tubular 
member is provided that includes: an expandable tubular body, one or more resilient 
5 panels coupled to the expandable tutnilar body, and a release member releasably 
coupled to the resilient panels adapted to controUably release the resilient panels. 

According to another aspect of Vt\e present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stmcture is provided that 
includes a support member, an expansion cone coupled to the support member, an 
10 expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular membisr, induding: one or rDore spikes 
pivotally coupled to the expandable tubular member for engaging the preexisting 
structure. 

AcconJing to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular nnember to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or nrnxre petal 
baskcrts pivotally a)upled to the expandable tubular niemte^^ 

20 According to another aspect of the present inventton, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
Includes a support member, an expansk)n cone coupled to the support member, an 
expandable tubular mennber coupled to the expanston cone, including: a slotted 
portton provided at one end of the expandable tubular member. 

25 Accmling to another aspect of the present inventk)n, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expanston cone, an expandable tubular member 
coupled to the expansion cone, a coupling device coupled to the support member 
and an end portion of the expandable tubular men^r, and 

30 a mass coupled to the end portion of the expandable tubular member. The weight 
of the mass is greater than the yield strength of the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provMed that 
Indudes a supjxxX member induding a fluid passage, an expansk>n cone coupled to 

35 the support member, an expandable tubular member coupled to the expanston 
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cone, a slip joint coupled to the expansion cone, an end plate coupled to the slip 
joint, a fluid chamber coupled to the fluid passage, the fluid chamber defined by the 
interior portion of the expandable tubular member between the e)q)an8ion cone and 
the end plate. 

5 According to anottier aspect of the pr^ent invention, a method of coupling a 

tubular m«Td>er to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the pree)id8ting structure, axially 
displacing the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular member 

10 According to another aspect of the present invention, an apparatus is 

provided that includes a tubular member coupled to a preexisting structure. The 
tubular memt)er Is coupled to the preexisting structure by the process of: 
positioning the tubular member and an expansion cor^ within the preexisting 
structure, axially displacing the expansion cone, removing the expansion cone, and 

15 applying direct radial pressure to the tubular member. 

Brief Description of the Drawings 
FIG. la is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

20 FIG. lb is a fragmentary cross-sectional illustration of tlie apparatus of FIG. 

la after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lb after initiating the axial displacement of the expansion cone. 
25 FIG. Id Is a fragmentary cross-sectional illustration of the apparatus of FIG. 

lb after Initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1e is a fragmentary ooss-secttonal illustration of the apparatus of FIGS. 
1c and Id after the completion of the radial expansion of the expandable tubular 
30 memt>er. 

FIG. If is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of tiie apparatus from the weilbore 
casing. 
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FIG. 1g a fragmentary cross-sectional illustration of the apparatus of FIG. 
If after the removal of the anchoring device of the apparatus from the weltbore 
casing. 

FIG. 2a is a fragmentary cross-sectional illustration of the placement of an 
5 embodiment of an apparatus for expanding a tubular member within a wellbore 
casing and an open hole in a subterranean fomiatk>n. 

FIG. 2b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

10 FIG. 2c a fragmentary.cross-sectional illustration of the apparatus of FIG. 

2b after initiating the axial displacement of the expansion cone. 

FIG. 2d is a fragmentary cross-sectfonai illustration of the apparatus of FIG. 

2b after initiating the axial displacement of the expansion cone by pulling on the 

expansion cone and also by injecting a pressurized fluid below .the expansion cone. 
15 FIG. 2e is a fragmentary cross-sectional Illustration of the apparatus of FIGS. 

2c and 2d after the oompletidn of the radial expansion of the expandable tubular 

member. 

FIG. 2f 4s a fragmentary cross-secHonal illustratiOT of the apparatus of FIG. 
2e after the decoupling of the anchoring device of tlie apparatus from the open hole. 
20 FIG. 3a is a fragmentary cross-sectional illustration of the placement of an 

embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. 3b is a fragmentary cross-sectionai illustration of the apparatus of FIG. 
3a ^ter anchoring the expandable tubular member of the apparatus to the wellbore 
25 casing. 

FIG. 3c Is a fragmentary aoss-sectionai illustration of the apparatus of FIG. 
3b after initiating the axial displacement of the expansion cone. 

FIG. 3d is a fragmentary cross-sectionai illustration of the apparatus of FIG. 
3c after completing the radial expansion of tfie expandable tubular member. 
30 FIG. 4 is a fragmentary cross-sectional illustration of an embodiment of a 

shock absorbing system for use in the apparatus of FIGS, la to 3d. 

FiG. 5 Is a cross-sertionaf illustration of an embodiment erf a coupling 
arrangement for use in the expandable tubular members of the apparatus of FIGS, 
la to 3d. 
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FIG. 6 is a cross-sectional illustration of an emtKXJimQnt of an expandable 
tutHJlar memt)er having a slotted lower secUori for use in the apparatus of FIGS, la 
to3d. ^ 

FIG. 7 is a cross-sectional illustration of an emt)odiment of an expandable 
5 tubular nnember having a pre-expanded upper portion for use in the apparatus of ^ 
FIGS, la to 3d. 

FIG. 8 is a ooss-secUonal illustration of an enibodinnent of an expandable 
tubular nnember having a slotted upper section for use in the apparatus of FIGS, la 
to3d. 

1 0 FIG. 9 is a graphical iltustratton of an embodiment of a method of applying an 

axial force to the expansion oonrc of the apparatus of FIGS, la to 3d. 

FIG. 10a is a fragmentary cross-sectional illustration of the placement of an "1 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

IS FIG. 10b is a fragmentary cross-eectional illustration of the apparatus of FIG. 

10a during the injection of a norvhardenable fluidic material into and out of the 
apparatus. 

FIG. 1 0c is a fragmentary cross-sectional illustration of the apparatus of FIG. ^ 
10b during the injection of a hardenable fluidic sealing material Into and out of the 
20 apparatus. ^ 
FIG. lOd is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10c after the placement of a valve closure element into the valve passage of the ^ 
anchoring device of the apparatus. 

FIG. lOe is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25 lOd after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1 0f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOe after initiating the axial displacement of the expansion cone. 

FIG. lOg is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 lOe after initiating the axial displacemeht of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1 0h is a fragmentary cross-sectional Illustration of the apparatus of 
FIGS. lOf and lOg after tfie completion of the radial expansion of the expandable n 
tubular member. 
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FIG. 10i is a fragmentary crc^-sectional llli^tration of the apparatus of FIG. 
lOh after the decoupling and removal of the anchoring device of the apparatus from 
the wellbore casing. 

FIG. 11a is a fragmentary cross-sectional illustration of an alternative 
5 emtxxJiment of an apparatus for coupling an expandable tubular member to a 
pree)dsting structure. 

FIG. 11b is a fragmerrtary cross-sectional illustration of the apparatus of FIG. 
1 la after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

10 FIG. 1 1 c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

lib after initiating the axial displacenrient of the expansion cone. 

FiG. lid is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11c after stoppir^ the axial displacement of the expansion cone prior to deactivating 
the anchoring device, 

15 FIG. lie is a fragmentary cross-sectional illustration of the apparatus of 

FIGS. 1 1d after deactivating the anchoring device. 

FIG. 1 1f Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lie after initiating the axial displacement of the expansion cone and the deactivated 
anchoring device. 

20 FIG. 1 1g Is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1 1f after the completion of tiie radial expansion of the expandable tubular member. 
FIG. 12a is a fragmentary cross-sectional illustration of an altemaflve 

embodiment of an apparatus for coupling an expandable tubular member to a 

preexisting structure positioned within a wellbore. 
25 FIG. 12b is a fragmentary cross-sectional iilustration of the apparatus of FIG. 

12a after expanding the expandable expansion cone in order to anchor the 

expandable tubular member to the wellbore casing. 

FIG. 12c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

12b after initiating the axial displacement of the expandable expansion cone. 
30 f^lG. 1 2d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary crc^s-sectionai iiiusiration of an attemaflve 

embodiment of an apparatus for coupling an expandable tubular member to a 

preexisting stru^re positioned within a wellbore. 
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FIG. 13b is a fragmentary cross-sectional illi^tration of the apparatus of FIG. 
13a after activating the shape memory metal inserts in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 13c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 13bafterinitiating the axial displacement of the expansion cone. 

FIG. 13d is a fragmentary cross-sectional iliustrafon of the apparatus of FIG. 
13c after completing the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
10 preexisting stmcture positioned within a wellbore casing. 

FIG. 14b is a fragmentary cross-sectional illustration of the apparati^ of FIG. 
14a after coupling the packer to the wellbore casing. 

FIG. 14c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14b after Initiating the axial displacement of the expandable tubular member tovrairds 
15 the expansion cone. 

FIG. 14d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14c after radially expanding the end of the expandable tubular member onto the 
expansion cone. 

FIG. 14e Is a fragmentary cross-sectiorial illustration of the apparatus of FIG. 
20 14d after decoupling the packer from the wellbore casing. 

FIG. 14f is a fragmentary cross-secttonal illustratton of the apparatus of FIG. 
14e after initiating the axial displacement of the expansion cone relative to the 
expandable tubular member. 

FIG. 14g is a fragmentaiy cross-sectional illustratton of the completion of the 
25 radial expansion of the expandable tubular member. 

FIG. 15a Is a fragmentary cross-sectkxtal Illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure posrtk>ned within a wellbore. 

FIG. 15b is a fragmentary cross-sectbnal illustration of the apparatus of FIG. 
30 1 5a after coupling the resilient anchor to the wellbore casing. 

FIG. 15c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
15b after initiating the axial displacement of the expansion cone. 

FIG. 15d is a fragmentery cross-sectior^al illustratk>n of tiie apparatus of FIG. 
. 15c after completion of tire radial expansion of the expandable tubular member. 
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FIG. 16a is a top view of an embodiment of a resilient anchor for use in the 
apparatus of FIG. 15a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 
ooiled resilient member. 
5 FIG. 17a is a top view of an alternate embodiment of a resilient anchor for 

use in the apparatus of FIG. 1 5a. 

FIG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a is a fragmentary cross-sectional top view of an alternate 
10 embodiment of a resilient anchor for use in the apparatus of FIG. 1 5a. 

FIG. 18b is a fragnrtentary cross-sectional top view of the resilient anchor of 
FIG. 18a. after releasing the resilient elements. 

FIG. 19a is an froni view of an embodiment of an expandable tubular 
member including one or more resilient panels. 
15 FIG. 19b Is a cross-sectional view of the expandable tubular member of FIG. 

193. 

FIG. 19c is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a is a fragmentary cross-sectional illustration of an altemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
20 preexisting structure posittoned within a wellbore. 

FIG. 20b Is a fragmentary cross-seictional illustration of thei apparatus of FIG. 
20a after coupling the anchor to the wellbore casing. 

FIG. 20c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20b after initiating the axial dbplacement of the expansion cone. 
25 FIG. 20d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

20c after completion of the radial expansion of the expandable tubular member. 

FIG. 21a is an illustration of an embodiment of the anchor of the apparatus of 
FIG.20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
30 the splices. 

FIG. 22a is an illustration of an altemative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an illustration of ttie anchor of FIG. 22a after outwardly extending 
the splices. 
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PIG. 22c is a cross-secttonal illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-sectional illustration of an alternative ^ 
embodiment of an apparatus for coupling an expandable tubular member to a 
5 preexisting structure positioned within a wellbore. ^ 

FIG. 23b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20a after injecting a quantity of a hardenabte fluidlc sealing material into the open 
hole wellbore section proximate the lower section of the expandable tubular 
member. 

10 FIG. 23c is a fragmentary cross-secUonal illustration of the apparatus of FIG. 

23b after permitting the hardenable fluidic sealing material to at least partially cure. 

FIG. 23d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
23c after initiating the axial displacement of the expansion cone. 

FIG. 23e is a fragmentary cross-sectional Illustration of the apparatus of RG. 
1& 23d after oonripletion of the radial expanston of tte expandable t^^ 

FIG. 24a is a fragmentary cross-secUonal Illustration of an altemative ^• 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure posKToned within a wellbore casing and an open 
hole wellbore section. 

20 FIG. 24b is a fragmentary cross-sectional illustration of the apparatus of FIG. ^ 

24a after releasing the pad^er. 

FIG. 24c is a fragmentary cross-sectional illustration of ttie apparatus of FIG. ^ 
24b after extruding the expandable tubular member off of the expansion cone. 

FIG. 25a is a fragmentary cross-sectional^ illustration of an alternative ^ 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
hole wellt>ore section. 

FIG. 25b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25a after injecting a quantity of a fluidic material , into the expandable tubular 
30 member having a higher density than the fluid within the preexisting structure 

outside of the expandable.tubular member. *^ 

FIG. 25c is a fragmentary oross-sectionat illustration of the apparatus of FiG. 
25b after extruding the expandable tubular member off of the expansion cone. -i 



18 



FIG. 26a is a fragmentary cross-secUonal illustration of an alternative 
emlxxflment of an apparatus and method for ooupUng an expandable tubular 
member to a preexisting structure. 

FIG. 26b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 26a after the initiation of the radial expansion process. 

FIG. 26c is a fragnrtentary cross-sectional illustration of the completion of the 
radial expansion process using the apparatus of FIG. 26b. 

FIG. 27 is a flow diart illustration of a prefenied embodiment of a method of 
coupling an expandable tubular to a preexisting structure. 
10 FIG. 28 is a cross-sectional illustration of an expandable tubular coupled to a 

preexistirtg stmcture using an expansion cone. 

FIG. 29 is a cross-sectional illustration of the subsequent application of radial 
pressure to the expandable tubular merhber of FIG. 28. 

Detailed Description 

15 A method and apparatus for coupling tubular members to a preexisting . 

structure is provided. In a preferred embodiment, the tubular members are coupled 
to the preexisting structure by radially expanding the tubular members into contact 
with the preexisting structure. In a preferred embodiment, the tubular members are 
radially expanded by anchoring one end of the tubular members to the preexisting 

20 structure and then pulling an expansion cone through the tubular members. In Uiis 
manner, the tubular members ars radially expanded and coupled to the preexisting 
structure. 

Referring initially to FIGS, la, lb, 1c, Id, 1e, If and 1g, a preferred 
embodiment of a method and apparatus for coupling an expandable tubular member 

25 to a preexisting structure will be described. Referring to Fig. la, a wellbore casing 
100 is positioned within e subtenanean formation 105. The wellbore casing 100 
may be positioned in any orientation from the vertical direction to the horizontal 
direction. The wellbore casing 100 further includes one or more openings 110 that 
may have been the result of unintentional damage to the wellbore casing 100, or 

30 due to a prior perforation or fracturing operation performed upon the surrounding 
subterranean formation 105. As will be recognized by persons having ordinary skill 
in the art, ^e openings 110 can adversely affect the subsequent operation and use 
of Uie wellbore casing 100 unless they are sealed off. 

In a preferred embodiment, an apparatus 115 is utilized to seal off the 

35 openings 110 in tte wellbore casing 100. More generally, the apparati^ 115 is 
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preferably utHlzed to form or repair welibore casings, pipelines, or structural 
supports. 

The apparatus 115 preferably includes a first support niember 120, a second 
support niember 125. an expanston cone 130. an anchoring device 135. and 
5 expandable tubular member 140» and one or more sealing membere 145. 

The first support member 120 is preferably adapted to be coupled to a 
surface location. The first support member 120 is further coupled to the anchoring 
device 135. The first support member 120 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals / 
10. from a surface location to the anchoring device 135. The firet support member 120 
may. for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stodc material. 

The seoorKJ support member 125 is preferably adapted to be coupled to a 
surfeoe location. The second support member 125 is further coupled to the 
15 expansion cone 130. The second support member 125 is preferably adapted to 
permit the expansion cone 130 to be axially displaoed relative to the firet support 
member 120. The second support member 125 may, for example, be conventional 
oonrunerdaily available slick wire. braMed wire, coiled tubing, or drilling stock 
material. 

20 The expansion cone 130 is coupled to the second support nriernber 125. The 

expansion cone 130 is preferably adapted to radially expand the expandable tubular 
member 140 when the expanston cone 130 is axlaliy displaoed relative to the 
expandable tubular member 140. in a preferred embodiment, the expansion cone 
130 Is provkted substantially as disctosed in one or nrx)re of the following: (1) U.S. 

25 utility patent application serial no. 09/454.139. attorney docket no. 25791.3.02, filed 
on 12/3/1099. which claimed the benefit of the filing date of U.S. provisional patent 
applicatk)n no. 60/11 1.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/S10.913, attorney docket no. 25791.7.02, filed 
on 2^2000, which claimed the benefit of the filing date of U.S. provisional 

30 appltoation no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provisksnal application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, whidi claimed the benefit of 

35 the filing date of U.S. provistonal application no. 60/108,558, attorney dodcet no. 
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25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

S appOcation no. 09/512,895, attorney docket no. 25791. 1Z02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. ^791.16.02, filed on 

10 2/24/2000. which claimed ttie benefit of the filing date of U.S. provistonal serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appfication no. 09/588.946, attorney docket no. 2^791.17.02. filed on June 7, 2000. 
which claimed the benefit of ttte filing date of U.S. provistonal patent application 
serial no. 60/137,998, attorney docket no. 25791.17; filed on 6/7/1999; (10) U.S. 

15 uUyty patent appUcation no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000. wtdch claimed ttte benefit of the filing date of U.S. provistonai applteatton 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attorn^ docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonai application no. 60/143.039, attorney docket no. 

20 25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonai 
appikatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonai patent application no. 60/159,033, attorney dock^ no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonai patent application no. 60/165,228. 

25 attorney docket no. 25791.39. filed on 11/12/1999. tiie disdosures of which are 
Incorporated herein by reference. 

The anchoring devtee 135 is coupled to the first support member 120. The 
anchoring device 135 is preferably adapted to be controllabiy coupled to the 
expandable tubular member 140 and the walibore casing 100. In this manner, the 

30 anchoring device 135 preferably controllabiy anchors the expandable tubular 
member 140 to the weilbore casing 100 to facilitate ttie radial expansion of the 
e)9>andable tubular member 140 by the axiai dispiacement of the expansion com 
130. in a preferred embodiment, tiie anchoring device 135 includes one or more 
e)9andable elements ISO ttiat are adapted to controllabiy extend from ttte body of 

35 tite anchoring device 135 to engage both the expandable tubular memt>er 140 and 
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the weilbore casing 100. In a prefenBd mnbodiment, the expandable elements 150 
are actuated using ftuidic pressure. In a preferred emt>odiment, the anchoring 
device 135 is any one of the hydraulicatly actuated packers convnerdally available 
from Halliburton Energy Services or Baker-Hughes. 
5 The expandable tubular member 140 is removably coupled to the expansion 

cone 130. The expandable tubular member 140 is further preferably adapted to be 
removably coupled to the expandable elenrient 150 of the anchoring device 135. In 
a preferred enribodiment, the expandable tubular member 140 includes one or more 
anchoring windows 155 for pemnitting the expandable elenrients 150 of the 

10 andK>ring device 135 to engage the weiibore casing 100 and the expahdable 
tubular noember 140. 

In a preferred embodiment, the expandable tubular member 140 further 
includes a tower section 160, an interrinediate section 165. and an upper section 
170. In a preferred embodiment, the tower sectton 160 includes the anchoring 

15 windows 155 in order to provide anchoring at an end portion of the expandable 
tubular member 140. In a preferred embodiment, the wail thickness of the lower and 
intermediate sections, 160 and 165, are less than the wail thickness of the upper 
secHon 170 in order to opthnaiiy couple the radially expanded portion of the 
expandable tubular member 140 to the weilbore casing 100. 

20 In a preferred embodiment, the expandable tubular member 140 Is further 

provided substantiaily as (disctosed in one or more of the foltowing: (1) U.S. utility 
patent applicatton serial no. 09/454,139, attorn^ docket no. 25791.3.02, filed on 
12/3/1999, which claimed the ber^fit of the filing date of U.S. provisional patent 
applicatton no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

25 utility patent applk:ation serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisk^ 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applteation' 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 

30 attorney docket no. 25791 .8; (4) U.S. utility patent applicatton serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108,558, attorney docket no. 
25791 .9. filed on 1 1/16.1998; (5) U.S. provlstonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460, attcmey docket 

35 no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
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U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 00/512.895. attorney docket .no. 25791.12.02, filed on 2/24/2000, 
whi(^ claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attonr^ey docket no. 25791.12, filed on 2/^/1999 and U.S. provisional 
5. application no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, yvhich claimed the t)enefit of the filing date of U.S. provlstonal serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 

10 which claimed the t)enefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

IS proviskMnal applicatton no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, -filed on 7/9/1999; (13) U.S. provisk>nai patent appllcatk>n serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
. appUcation no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 

20 U.S. provistonal patent application no.* 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999: and (16) U S. provistonal patent applicatkm no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incdrporated herein by reference. 

The sealing members 145 are coupled to the outer surface of the upper 

25 portton 170 of the expandable tubular member 140. The sealing members 145 are 
preferably adapted to engage and fluktidy seal the interface between the radially 
expanded expandable tubular member 140 and ttie welibore casing 100. In a 
prefen-ed embodiment, the apparatus 115 includes a plurality of sealing members 
145. In a preferred embodiment, the sealing members 145 surround and isolate the 

30 opening 110. 

As illustrated in FIG. l4. the apparatus 1 15 is preferably positioned within the 
welibore casing 100 witfi the expandable tubular member 140 positioned in 
opposing relation to the opening 110. in a preferred emt>odiment. the apparatus 
115 includes a plurality of sealing members 145 that are positioned above and 
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below the opening 110. In this manner, the radial expansion of the expandable 
tubular member 140 optin^lty fluidlciy isolates the opening 110. 

As illustrated in FIG. lb, the apparatus 115 is then anchored to the wellbore 
casing 100 i^lng the anchoring device 135. In a preferred embodinnent, the 
anchoring device 135 is pressurteed and the expandable element 150 is extended 
from the anchoring device 135 throi^h the cones^nding anchoring window 155 in 
the expandable tubular member 140 into intimate contact with the wellbore casing 
100. fn this manner, the lower section 160 of the expandable tubular member 140 Is 
removably coupled to the wellbore casing 1 00. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injeded into the annular space between the unexpended portion of the tubular 
member 140 and the wellbore casing 100. The compressible cement and/or epoxy 
is then penmitted to at least partially cure prior to the Initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 
around the tubular member 140. 

As illustrated In FIG. Ic, the expansion cone 130 is then axially displaced by 
applying an axial force to the second support member 125. In a preferred 
embodiment, the axial displaoement of the expansion oone 130 radially expands the 
expandable tubular mernber 140 into intimate contact with the wails of the weHbore 
casing 100. 

In an aKemative embodiment as illustrated In FIG. 1d, the axial 
displaoement of the expansion cone 130 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 120 and the 
second support member 125. In this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 130 using the pressurized fluidic material. 
In this manner, a temporary need for Increased axial force during the radial 
expansion process can be easily satisfied. 

As illustrated in FIGS. 1e, If, and 1g, after the expandable tubular member 
140 has been radially expanded by the axial displacement of tee expansion cone 
130, the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support member 120 and an<*oring device 135 
from the wellbore casing 100. 

As illustrated fn FIG. 1g. in a preferred embodiment, ttre opening 110 in the 
wellbore casing 100 is sealed off by the radially expanded tubular member 140. In 
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this manner, repairs to the wellt>ore casing 100 are optimatty provided. More 
generally, the apparatus 115 is used to repair or form wellbore casings, pipelines, 
and structural supports. 

Refening to FIGS, 2a, 2c 2d, 26 and 2f, an aitemati>^ embodiment of a 

5 method ar>d apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Referring to Fig. 2a, a wellbore casing 200 and an open 
hole wellbore section 205 are positioned within a subterranean formation 210. The 
wellbore casing 200 and the open hole wellbore section 205 may be positioned in 
any orientation from the vertical direction to the horizontal diiection. 

10 In a prefened embodiment an apparatus 215 is utilized to couple an 

expandable tubular member to an end portion of the wellbore casing 200. In this 
manrrar, the open hole wellbore section 205 is provided with a cased portion. More 
generally, the apparatus 215 is preferably utilized to fbnn or repair wellbore casings, 
pipelines, or structural supports. 

15 The apparatus 215 preferably includes a first support member 220. a second 

support member 225. an expansion cone 230, an anchoring device 235, an 
expandable tubular member 240, one or nriore upper sealing members 245, one or 
more lower sealing members 250, and a flexible coupling element 255. 

The first support member 220 Is. preferably adapted to be coupled to a 

20 surface location. The first support member 220 is further coupled to the anchoring 
device 235. The first support member 220 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 235. The first support member 220 
may, for example, be conventional commerdaily available stick wire, braided wire, 

25 coiled tubing, or drilling stodc material. 

The second support member 225 is preferably adapted to be coupled to a 
surface location. The second support member 225 further coupled to the 
expansion cone 230. The second support member 225 is preferably adapted to 
permit the expar)sion cone 230 to be axially displaced relative to the first support 

30 member 220. The second support member 225 may, for example, be conventional 
commercially available slide wire, braided wire, coiled tutMng, or drilling stock 
material. 

In an alternative embodiment, the support member 220 is telesoopkally 
coupled to the support member 225, and the support member 225 is coupled to a 
35 surtace support structure. 
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The expansion cone 230 is coupled to the second support member 225. The 
expansion cone 230 is preferably adapted to.radiaily expand the expandable tubular 
member 240 when the expansion cone 230 is axiaily dteplaced 'rela^ to the 
expandable tubular member 240. In a preferred embodiment, the expansion oone 
230 is provided substantially as disdpsed in one or more of the fblowlng: (1) U.S. 
utility patent applcation serial no. 09/454.139. attorney dodcet no. 25791.3.02, fHed 
on 12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
appifcatksn no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applicatkm 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provlstonal application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the fHIng dale of U.S. provlstonal application no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.480, attomey docket 
no. 25791.i1.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.8. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed the benefit of ttie filing dates of U.S. provistonal applk»tion no. 
6(yi21.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
appUcation no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appfication no. 09/511,941. attomey docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attomey docket no. 25791.17.02. filed oh June 7, 2000, 
which daimerf the benefit of ttw filing date of U.S. provistoned patent appBcation 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applteation no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provistonal appllcatfon 
no. 60/131.106, attorney docket no. 25791.23. filed on 4^6/1999; (11) U.S. 
provistonal application no. 60/146,203, attomey docket no. 25791.25, filed on 
7^/1999; (12) U.S. provisional application no. 60/143.039. attomey docket no. 
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25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent appiicatton no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disck)sures of which are 
incorporated herein t)y reference. 

The anchoring devtee 235 is coupled to the first support meml)er 220. The 
anchoring device 235 is prefeFat>ly adapted to be oontrollably coupled to the 
expandable tubular nnember 240 and the open hole wellboro sectton 205. In this 
manner, the anchoring device 235 preferably controllably anchors the expandable 
tubular member 240 to the open hole wellbore sectton 205 to facilitate the radial 
expanston of the expandable tubular niember 240 by the axial displacement of the 
expanskxi cone 230. In a preferred embodiment, the anchoring de\^ce 235 includes 
one or more expandlable elements 260 that are adapted to controllably extend from 
the body of the anchoring devtee 235 to engage both the flttdble coupling element 
255 and the open hole wellbore sectton 205. In a preferred embodiment, the 
expandable elements 260 are actuated usbig fluMte pressure. In a prefened 
embodiment, the anchoring device 235 is any one of the hydraulicaily actuated 
packers commercially available from Halliburton Energy Sen/toes or Baker-Hughes. 

The expandable tubular member 240 is removably coupled to the expansion 
cone 230. The expandable tubular member 240 is fwther preferably coupled to the 
flexible ooupHng element 255. 

In a preferred embodiment, the expandable tubular member 240 further 
includes a tower section 265. an intenrwdiate secUon 270. and an upper sectton 
275. In a preferred embodiment, the lower sectton 265 is coupled to the flexible 
coupling element 255 In order to provkJe anchoring at an end portion of the 
expandable tubular member 2401 In a prefenned embodiment, the wall thickness of 
the tower and intemiediate sections. 265 and 270. are less than the wall thickness of 
the upper sectton 275 in order to optimally couple the radially expanded portion of 
the expandable tubular member 240 to the wellbore casing 200 and the open hoto 
weilbore sectton 205. 

In a preferred emtxKliment. the expandable tubular member 240 is further 
provkfed substantially as disctosed In one or more of the following: (1) U.S. utility 
patent appiicatton serial no. 09/454.139. attorney dodtet no. 25791.3.02. filed on 
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12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utmty patent appUcation serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the beMfH of the filing date of U.S. provi^i 
5 appikatkin no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appUcatton 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10C0OO. whteh 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applk»tk>n serial no. 001440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
10 the filing date of U.S. provistonal application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisionai patent applteatkm no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/1Q«000. which claimed the benefit of the filing date of 
U.8. provistonal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
15 application no. 09«12.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whfch dainied the benefit of ttie filing dates of U.S. provisional applteation no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appHcatkm no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appHcation no. 00/511.941. attorney docket no. 25791.16.02. filed on 
20 2tt4/2000. whteh ctakned the benefit of the filing date of U.S. proviskmal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2^6/1999; (9) U.S. utility patent 
appHcation no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
Whfch claimed the benefit of ttw filing date of U.S. provisional patent applteation 
serial no. 60/137.998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
25 utility patent applfcation no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing data of U.S. provistonal appNcatton 
no. 60/131,106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203. attomey docket no. 25791.25. filed on 
7/29/1099; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 
30 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
80/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisionai 
application no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228. 
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attorney docket no. 25791.39. filed on 11/12^1999. the disdosures of which aie 
incorporated herein by reference. 

The upper sealing meml)ere 245 are coupled to the outer surfeoe of the 
upper portion 275 of the expandat>le tubular member 240. The uppeT sealing 
members 245 are preferably adapted to engage and fluldidy seal the interface 
between the radially expanded expandable tubular member.240 and the wellbore 
casing 200. In a preferred embodiment, the apparatus 215 Includes a plurality of 
upper sealing members 245. 

The lower sealing members 250 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The lower sealing 
membere 250 are preferably adapted to engage and fluldidy seal the interface 
between the radially expanded expandable tubular member 240 and the open 
welbore section 205. In a preferred embodiment, the apparatus 215 includes a 
pliraiify of lower sealing mernbers 250. 

The flexible coupling element 255 is coupled to the lower portion 265 of the 
expandaUe tubular member 240. The flwdUe coupling element 255 Is preferably 
adapted to radially expanded by the anchoring device 235 into engagement within 
the walls of the open hole weHbore section 205. In this manner, the lower portion 
265 of the expandable tubular member 240 is coupled to the walls of the open hole 
weflbore section 205. In a preferred embodiment, the fiexibte coupling element 255 
Is a slotted tubular member. In a preferred embodiment, the flexible coupling 
element 255 Indudes one or more hook elements for engaging the walls of the open 
hole wellbore section 205. 

As illustrated in FIG. 2a. the apparati» 215 is preferably positkMWd with the 
expandable tubular number 240 posittoned in overlapping relatton with a portion of 
the wellbore casing 200. in this manner, the radially expanded tubular member 240 
is coupled to the tower portton of the wellbore casing 200. In a preferred 
embodiment, the upper sealing nwnbers 245 are positioned in opposing relation to 
the lower portion of the wellbore casing 200 and the lower sealing members 250 are 
positioned in opposing relation to the walls of the open hole wellbore section 205. In 
this manner, the interface between tiie radially expanded tubular member 240 and 
the wellbore casing 200 and open hole wellbore section 205 is optimally fluldidy 
sealed. 

As illustrated in FIG. 2b. the apparatus 215 Is then anchored to the open 
Mb wellbore section 205 uislr^ the anchoring device 235. In a preferred 
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embodiment, the anchoring device 235 is pressurized and the expandal)le element 
260 Is radially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand into intimate contact with the walls of the open hole 
wetB)oro section 205. In this manner, the lower section 265 of the expandable 
tubular member 240 is removably coupled to the waUs of the open hole wetibore 
section 205. 

In an alternative embodiment a compressible cement and/or epoxy is then 
Injected Into the annular space between the unexpended porton of the tubular, 
member 240 and the wallbore casing 100 and/or the open hole weilbore section 
205. The compressible cement and/or epoxy is then pennitled to at least partialty 
cure prior to the initiation of the radial expansion process. In this manner, an 
aiinular structural support and fluidic seal is provided around the tubular member 
240. 

As illustrated in FIG. 2c, the expansion cone 230 is then axially displaced by 
applying an axial force to the second support member 225. In a preferred 
embodiment, the axial cHsplaoement of the expansion cone 230 radially expands the 
expandable tubular nwmber 240 into intimate contact with the walls of the open hole 
weUbore sedion 205. 

In an altemative embodiment, as illustrated in FIG. 2d, the axial 
displacement of the expansion cone 230 Is enhanced by Injecting a pressurized 
fluidic material into the. annular space between the first support member 220 and the 
second support member 225. In this manner, an i^Mvard axial force is applied tothe 
lower annular face of the expansion cone 230 using the pressurized fluidic material. 
In this manner, a temporary need for increased axial force during the radial 
expansion process can be easfly satisfied. 

As illustrated in FIGS. 2e and 2f. after the expandable tubular member 240 
has been radially expanded by the axial displacement of the expwtslon oone 230, 
the first support member 220 and the anchoring device 235 are pref^bly removed 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 
and then lifting the first support member 220 and anchoring device 235 from the 
wbllbore casing 200 and the open hole wetibore section 205. 

Referring to FIGS, 3a. 3b, 3c, and 3d, an altemative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preewsting 
stnjchire will be described. Referring to Fig. 3a, a weilbore casing 300 is positioned 
within a subterranean formation 305. The weilbore casing 300 may be positioned In 
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any orientation from the vertical direction to the horizontal direction. The welUwre 
casing 300 further includes one or more openings 310 that may have been the result 
of unintentionat danrage to the weilbore casing ZOO, or due to a prior perforation or 
fracturing operetion performed upon the sunounding subtenanean formation 305. 
As will be recognized by persons having ordinary sidll in the art, the openings 310 
can adversely affect the subsequent operation and use of the weilbore casing 300 
unless they are sealed off. 

|n a prefened embodiment an apparatus 315 Is utilized to seal off the 
openings 310 in the weilbore casing 300. More generally, the apparatus 315 is 
preferably utilized to form or repair weilbore casings, pipelines, or structural 
supports. 

The apparatus 315 preferably includes a support member 320, an expansion 
cone 325, an anchoring device 330, ah expandable tubular member 335, and one or 
more sealing members 340. 

The support member 320 is pr^erably adapted to be coupled to a surface 
location. The support member 320 is further coupled to the expansion cone 325 
«nd the anchoring device 330. The support member 320 Is preferably adapted to 
convey pressurized fluidic materials araVor electrical current and/or communication 
signals from a surfiaoe location to the anchoring device 330. The support member 
may, for example, be conventional commerdaity avaiiabia slick wire, braided 
w^, coiled tubing, or drilling stock material. 

The expansion cone 325 Is coupled to the support member 320. The 
expanston cone 325 is preferably adapted to radially expand the expandable tubular 
member 335 when the expanston cone 325 is axiaHy dispiaoed relative to the 
expandable tubular member 335. In a preferred embodiment, the expanston oone 
325 is provided substantially as disclosed in one or more of the foltowing: (1) U.S. 
utility patent application serial no. 09/454.139. attorney dockef no. 25791.3.02. fited 
on 12/3/1999, which daimed the benefit of the filing date of U.S. provlstonal patent 
application no. 60/11 1,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistonal 
application no. 60/121.702. tiled on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney do<*et no. 25791.8.02. filed on 2/10/200), which 
daimed the benefit of the filing date of U.S. provisional application no. 60/119,61 1, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
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attorney docket no. 25791.9.02. filed on 11/15/1999. wttich claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558, attorney docket no. 
25791.9. fiJed on 11/16.1998; (5) U.S. proviskMial patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09^23,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appHcatton no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,041, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the fiflng date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applteation no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7, 2000, 
whteh claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applteatton no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which daimed the benefit of the filing date of U.S. provistonal application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/148,203. attorney docke^t no. 25791.25, filed on 
7/29/1999: (12) U.S. provistonal applteation no. 60/143.039, attorney docket no. 
25791.26. fitod on 7/9/1999; (13) U.S. provistonal patent appHcaUon serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039, attorney docket no. 25791.36. fited on 10/12.1999; (15) 
U.S. pnovistonai patent appUcation no. 60/159,033. attorney docket no. 25701.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39. fited on 11/12/1999, th» disctosures of whteh are 
incorporated herein by reference. 

The anchoring devtoe 330 is coupled to ttie support member 320 and tiie 
expansion cone 325. The anchoring device 335 Is preferably adapted to oontrollably 
coupted to ttie expandable tubular member 335 to ttie weilbore casing 300. In tills 
manner, the andioring device 330 preferably controllably anchors the expandable 
tubular member 335 to the weilbore casing 300 to fadiitete ttie radial expansion of 
the expandable tubular member 335 by the ^1 displacement of the expanston 
cone 325. In a preferred embodiment, the anchoring device 330 indudes one or 
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more expandable elements 345 that are adap^ to controllably extend from the 
body of the anchoring device 330 to radiaity displace corresponding engagement 
elements 350 provided In the expandable tubular member 335. In a prefwred 
embodiment, the radial displacement of the engagement elements 350 couples the 
expandable tubular member 335 to the wellbore casing 300. In a preferred 
embodiment, the expandable elenwnts 345 are pistons that are actuated using 
fluidic pressure. In a preferred embodintent, the anchoring device 330 is any one of 
the hydraulicaity actuated anchoring devices commercially available from Halliburton 
Energy Services or Baker-Hughes. 

In an alternative embodiment, the expandable elements 345 are explosive 
devices that controllably generate a radially directed explosive force for radially 
displacing the engagement elements 350. In a preferred embodiment, the explosive 
expandable elements 345 are shaped explosive charges oomnterctally available 
from HalittHirton Energy Services. 

The expandable tubular member 335 is remova(biy coupled to the expansion 
cone 325. In a preferred embodiment, the expandable tubular member 335 includes 
one or more, engagement devices 350 that are adapted to be radially displaced by 
the anchoring device 330 into engagement wHh the walls of the vvellbore casing 300. 
In this marmer. this expandable tubular member 335 is coupled to the wellbore 
casing 300. In a preferred embodiment, the engagement devices 350 include teeth 
for bWng into the surface of the wellbore casing 100. 

In a preferred embodiment, the expandabto tubular member 335 further 
includes a lower section 355. an intermediate section 360, and an upper section 
365. In a preferred embodiment, the lower section 355 includes the engagement 
device 350 in order to provide anchoring at an end portion of the expandabte tubular 
member 335. In a preferred embodiment, the wail thickness of the kiwer and 
intemradlate sectnns, 355 and 360, are less than the wall thtekness of the upper 
section 365 in order to optimally couple the radially expanded portkxi of the 
expandable tubular ntember 335 to the wellbore casing 300. 

In a preferred embodiment, the expandable tubular member 335 is further 
provkJed substentlally as disclosed in one or more of the folkiwing: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit jof the filing date of U.S. provlstonal patent 
appOcatton no, 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utlHty patent £4>pricatk)n serial no. 09^10,913. attorney docket no. 25791.7.02. filed 

33 



on 2/23«000. which daimed the benefit of the fVing date of U.S. provistonal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10«000. which 
daimed the Ijenefit of the filing date of U.S. provisional application no. 60/119,611. 
5 attorney dod«t no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attonwy dodcet no. 25791.9.02. filed on 11/15/1999. whidi daimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney dodcet no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney dodcet 
10 no. 25791 .1 1 .02. filed on 3/1 0/2000. which daimed the benefit of the filing date of . 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appOcallon no. 00/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,841. attorney dodcet no. 25791.12, filed on 2/26/1999 and U.S. provisional 
15 applteation no. 60/154,047. attorney docket no. 25791.29. filecJ on 9/16/1999; (8) 
U.S. utiity applteation no. 09/511.941. attorney dodcet no. 25791.16.02. filed on 
212412000, which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney dodcet no. 25791.16, filed on 2^6/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney dodcet no. 25791.17.02. filed on June 7, 2000, 
20 whteh daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney dodcet no. 25791.17. filed on 6/7/1999; (10) U.S. 
umity patent appficafion no. 09/559.122. attorney dodcet no. 25791.23.02. filed on 
4«6«000. whteh daimed the benefit of the filing date of U.S. provistonal applicatton 
rio. 60/131.106. attorney docket no. 25791.23. fited on 4«6/1999; (11) U.S. 
25 provistonal application no. 60/146.203. attorney dodcet no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039. attorney dodcet no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applteation serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) u;s. provistonal - 
application no. 60/159,039, attorney dodcet no. 25791.36, filed on 10/12.1999; (15) 
» U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999. the dtsctosures of which are 
Incorporated herein by referenoa. 

The sealing merrAers 340 are coupled to me outer surface of the upper 
S portton 365 of the expandabte tubular member 335. The sealing members 340 are 

34 



preferably adapted to engage and fluididy seal the interfaoe tietween the radially 
expanded expandat>le tulnilar member 335 and the wellbore casing 300. In a 
preferred embodiment, the apparatus 315 includes a plurality of sealing membera 
340. In a preferred embodiment, the sealing members 340 suifound and isolate the 
opening 310. 

As illustrated in FIG. 3a, the apparatus 315 is preferably positioned within the 
wellbore casing 300 with the expandabfe tubular member 335 positioned in 
opposing relation to the opening 310. In a preferred embodiment, the apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 
below the opening 310. In this manner, the radial expansion of the expandable 
tubular member 335 optimally fluididy isolates the opening 310. 

As illustrated in FIG. 3b, the expandable tubular member 335 of the 
apparatus 315 is then anchored to the welibore casing 300 using the anchoring 
device 330. In a preferred embodiment, the anchoring device 330 is pressurized 
and the expandable element 345 is extended from the anchoring device 330 and 
radially displaces the corresponding engagement elements 350 of the expandable 
tubular member 335 into Intimate contact with the wellbore casing 300. In this 
manner, the lower section 355 of the expandabfe tubular member 335 is coupfed to 
the weUbore casbig 300. 

In an aitwnative embodiment, a compressibfe cement and/or epoxy is then 
injected into the annufer space between the unexpended portion of the tubular 
member 335 and the welibore casing 300. The compressible cement and/br epoxy 
is then permitted to at feast partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluMic seal is provided 
around the tubular member 335. 

As illustrated in FIG. 3c, the anchoring device 330 is then deactivated and 
the expansion cone 325 is axiaHy dispfeced by applying an axfel foroe to the support 
member 320. In a prefen»d embodiment, the deactivation of the andioring device 
330 causes the expandabfe etements 345 to radially retract Into the anchoring 
device 330. Alternatively, the expandabfe etements 345 are resillently coupled to 
the anchoring device 330. In this nranner, the expandabte etements 345 retract 
automatically upon the deactivation of the andwring device 330. In a preferred 
embodiment, the axial displacement of the expansion cone 325 radially expands the 
expandabfe tubular member 335 Into intimate contact with the walls of the wellbore 
casing 300. 
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As itiustrated In FIG. 3d. after the expandable tubular member 335 has tieen 
radially expanded by the axial displacement of the expansion oone 335, the support 
member 320. expansion oone 325. and the anchoring devioe 330 are preferably 
removed from the expanded expandable tubular member 335. 

In a preferred embodiment, the opening 310 In the wellbore casing 300 is 
sealed off by the radially expanded tubular member 335. In this manner, repairs to 
the wellbore casing 300 are optimally provided. More generally, the apparatus 315 
is used to repair or form wellbore casings, pipelines, and structural support?. 

Refening to FIG. 4. an embodlnwnt of d system 400 for applying an axial 
force to the expansion cones 130, 230, and 325 includes a lifting device 405, a first 
support member 410, a shock absorber 415, and a second support member 420, In 
a preferred embodiment, the system 400 is adapted to minimize the transfer of 
shock loads, created during the completion of the radial expanston of tubular 
members by the expanston cones 130. 230, and 325, to the llfling device 405. In 
this manner, the radial expanston of tubular members by the expanston cones 130, 
230 and 325 is provided in an optimally safe manner. 

The lifting devtoe 405 is supported at a surfece location and is coupled to the 
first support member 410. The lifting devioe 405 may comprise any number of 
Gonventtonai Gomn)ercially available lifting devices suitabto for manipulating tubular 
members within a wellbore. 

The first suppdrt member 410 is coupted to the lifUng devioe 405 and the 
shock absort)er 415. The first support member 410 may comprise any number of 
conventional commerdaily availablf support members such as. for example, coiled 
tubing, a drill string, a wireline, braided wire, or a sHck line. 

The shock absoriter 415 is coupted to the first support member 410 and the 
second support member 420. 1>e shock absort)er 415 is preferably adapted to 
absorb shock loads transmitted from the second support member 420. The shock 
absori>er 415 may be any number of conventtonai commerdaily availabte shock 
absorbers. 

The second support member 420 is coupted to the shock absort>er 415. The 
second support memt>er 420 is further preferably adapted to be coupled to one or 

more of the expansion cones 130, 230 and 325. 

In a preferred embodiment, during operatton of the system 400, the lifting 
device appltes an axial force to one of the expansion rones 130, 230 and 325 in 
order to radially expand tubular numbers. In a preferred embodiment, upon the 
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completion of the radial expansion process^ when the expansion cones 130. 230 
and 325, exit the radially expanded tubular members, the sudden shock loads 
generated are absorbed, or at least minimized, the shock absortier 415. In this 
manner, the radial expansion of tubular members by pulling the expansion cones 
5. 130. 230 and 325 using the lifting devk:e 405 is provided in an optimally safe 
manner. 

Referring to FIG. 5, an embodiment of a coupling system 500 for use in the 
expandable tubular members 140. 240, and 335 will now be described. In a 
prefened embodiment, the system 500 includes an upper ring 505, a sealing 

10 element 510, and a tower ring 515. In a preferred embodiment, the upper ring 505. 
the sealing element 510, and the tower ring 515 are provkied on the outer surfaces 
of the expandable tubular members 140. 240, and 335. In this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505. the sealing etoment 510, and the tower, ring 515 engage the interior 

IS surface of the preexisting structure that the expandable tubular members 140, 240 
and 335 are coupled to. In a prefenBd embodiment, the upper and lower rings. 505. 
and 515. penetrate the interior surface of the preexisting structure that the 
expandabte tubular members 140. 240 and 335 are coupted to In order to optimally 
anchor the tubular members 140, 240 and 335 to the preexisting structure. In a 

20 pteferred embodiment, the sea&ig element 510 is compressed into contact with the 
interior surface of the preexisting structure that the expandable tubular members 
140. 240 and 335 are coupled to in order to optimally fluididy seal the Interface 
between the tubular members 140, 240 and 335 and the preexisting structure. 

in a prefenred embodiment, the upper and tower rings, 505 and 515, extend 

25 from the outer surfaces of the tubular members 140, 240 and 335 by a distence of 
about 1/64 to M inches. In a preferred embodiment, the upper and lower rings. 505 
and 515. extend about 1/8" from the outer surfaces of the tubular members 140, 
240, and 335 in order to optimally engage the preexisting stmcture. 

In a prefenred embodiment, the sealing element 510 extends from the outer 

30 surfaces of the tubular members 140, 240 and 335 by a distence substentially equal 
to the extenston of the upper and lower rings, SOS and 515, above the outer 
surfaces of the tubular members 140, 240 and 335. In a preferred embodiment, the 
sealing element 510 is tebricated from rubber in order to optimally fluididy seal and 
engage the preexisting structure. 
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In a preferred embodiment, the tubular members 140, 240 and 335 include a 
plurality of the coupUng systems 500. In a preferred embodiment, the coupling 
systems 500 are provided on the lower, intermediate, and upper portions of the 
tubular members 140. 240. and 335. 

Referrinq now to FIG. 6. a preferred embodiment of an expandable tubular 
member 600 for use in the apparatus 115. 215 and 315 wHI be described. The 
tubular member 600 preferably includes a lower portion 605. an Inteimedlale portion 
610, and an upper portion 615. 

The lower portion 605 is coupled to the intemnedlate portion 610. In a 
preferred embodiment, the lower portion 605 is further adapted to mate with the 
anchoring devices 135, 235, and 330. In a preferred embodiment, the lower portion 
605 further preferably includes one or more slotted portions 620 for fadBtating the 
radial expansion of the lower portion 605 by the anchoring devices 135. 235, and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 
radially expanded by the anchoring devices 135. 235. and 330 into contact virfth the 
premlsting stoicture. Furthermore, in this manner, the lower portion 605 of the 
tubular member 600 Is anchored to the preexisting stnjcture prior to the Initiation of 
the radial expansion process. 

The intemiediate portion 610 is coupled to the lower portion 605 and the 
upper portion 615. In a preferred embodiment, the wail thicknesses of the lower and 
Intemfiediate portions. 605 and 610, are less than the waD thickness of the upper 
portton 615 In order to facilitate the radial expanston of the tubular member 600. In 
a preferred embodiment the lower and intermediate porttons, 605 and 610, are 
prempanded to mate with the expanston cone. 

Refenlng to FIG. 7. a. prtferred. embodiment of an e}q)andable tubular 
member 700 for use in the apparatus 115, 215 and 315 wUI be described. In a 
profirred embodiment, the tubular nwmber 700 minimis the shock toads created 
upon the completion of the radial expanston process. In a preferred embodiment, 
the tubular member 700 includes a lower portion 705. a lower transittonaiy portton 
710. an intennediate portion 715. an upper transittonary portion 720. an upper 
portion 725. and a sealing element 730. 

The lower porhon 705 is coupled to the lower transitionary portion 710. The 
lower portton 705 is preferably adapted to mate virtth the expanston cone and the 
an^KMlng de>^ce. 
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The lower transitbnary portion 710 is coupled to the lower portion 705 and 
the intermediate portion 715. In a preferral embodiment, the lower transitionary 
portion 710 is adapted to mate with the expansion cone, in a preferred 
embodiment, the wall thicknesses of the lower portion 705 and the lower 
transitionary portion 710 are less than the wall thicknesses 6f the intermediate 
portion 715, tiie upper transiticxiary portion 720 and the upper portion 725 In order to 
optimally fadlKate the radial expansion process. 

The Intenmediate portion 715 coupled to ttie lower transitionary portion 710 
and the upper b^nsitionary portion 720. In a preferred embodiment, Vhe outside 
diameter of the Intermediate portion 715 is less tiian the wall thicknesses of the 
lower portion 705 and the upper portion 725. 

The upper transftionary portion 720 is coupled to the intermediate portion 
715 and the upper portton 725. 

The upper portion 725 is coupled to tite upper transitionary portion 720. 

The sealing element 730 Is coupled to the outside surface of the 
intennediate portion 715. In a prefenned embodiment the outside diameter of the 
sealing element 730 is less ttian or equal to the outsMe diameter of the lower portion 
705 and the upper portion 725 in order to optimally protect the sealing element 703 
during placement of the tubular member 700 within the preexisting stmcture. 

In a prefened embodiment, during the radial expansbn of the tubulqr 
member 700 using the apparatus 115. 215 and 315. the preexpanslon of the upper 
transitionary portion 720 and the upper portion 725 reduces the shock toads typtoaily 
created during ttie end portion of the radial expanston process. In ttus manner, the 
radial expanston process Is optimally provMed in a safe manner. Fuithemiore, 
because the sealing element 730 is preferably recessed below ttie surfeces of ttie 
tower portion 705 and the upper portion 725, ttie sealing element 730 is optimally 
protected from damage during ttie placement of the tubular member 700 wittiin ttie 
preexisting structure. 

Referring to FIG. 8, a prefenred embodiment of an expandable tubular 
member 800 for use In the apparatus 115. 215 and 315 will be described. The 
tubular member 800 preferably includes a lower portion 805, an intennediate portion 
810, and an upper portion 815. 

The lower portion 805 is coupled to ttie intermediate portion 810. In a 
prsfenred embodirmnt. tiie tower portion 805 is further adapted to mate witti ttie 
expanston cones 130, 230, 325 and the anc^ring devices 135, 235, and 330. 
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The intermediate poition 810 is coupled to the lower portion 805 and the 
upper portion 815. In a preferred ernbodiinent. the wall thicicnesses of the lower and 
interntedlate portions. 805 and 810. are less than the wail thickness of the upper 
portion 815 In order to fadiitate the radial expansion of the tulMJlar member 800. In 
5 a preferred embodiment, the lower and Intennedlate portions. 80S and 810, are 
preexpanded to mate with the expansion cone. 

The upper portion 815 is coupled to the intennedlate portion 810. In a 
preferred embodiment, the upper portion 815 further preferably includes one or 
more slotted portions 820 for facilitating the radial expansion of the upper portion 
10 815 by the expansion cones 130, 230, and 325. In this manner, the upper portion 
815 of the tubular member 800 is, preferably radially expanded by the expansion 
cones 130. 230. and 325 with minimal shock k>ads when the expanskm cones 130, 
230 and 325 extt the expandable tubular member 800. 

Referring to FIG. 9, a preferred embodiment of a method of applying an axial 
15 force to the expanston cones 130, 230, and 325 will now be descril)ed. In a 
prefened embodiment, the axial dispiaoement of the expanskm cones 130, 230. and 
325 during the radial expanskm process Is provMed by applying an axial force to the 
expanston cones 130. 230. and 325. In a preferred embodiment, the axial force 
provWed Includes the appHcatton of a substantially constant axial foroe for some 
20 time pertods and the application of Increased axial force for other time periods In 
order to optimally ftelHtatB the radial expanston process by minimizing the effects of 
fMctfon. In a preferred embodiment, the appltoatton of the Increased axial force Is 
provided on a pertodte basis in order to optimally provMe a varlabte contact area 
between the expansion cone and the tubular member being expanded. In an 
25 altemative embodiment, the appltoatton of the increased axial force to provided on a 
random basis in order to optimally provtoe a vartobte contact area between the 
expansion cone and the tubular member being expanded. In a prefened 
embodiment, the duty cyde of the application of constant and increased axtol forces 
ranges from about 90/10 % to 60/40 % in order to optimally radtolly expand the 
30 tubular members. In a preferred embodiment, the ratto of the increased axial force 
to the substantially constant axial force ranges from about 1.5 to 1 to about 4 to 1 1n 
order to optlnwily provWe a variable contact area between the expanston cone and 
the tubutor member being expanded, promote more even wear of the expansion 
cone, and dean debris from ttie e}q>ansion cone surfece. 
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Referring to FIGS. 10a to 10i, an embodiment of an apparatus and method 
for fomiing a wellt>ore casing will now be described. As illustrated in FIG. 10a. a 
wellbore casing 1000 and an open hole weilbore section 1005 are provided in a 
subterranean fonnation 1010. The weilbore casing 1000 and open hole weilbore 
5 section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a prefenred embodiment, a new settkm of weilbore casing is formed In 
the open hole weltbore section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 is utilized to fomn or repair weilbore casings, pipelines, or structural 
supports. 

10. The apparatus 1015 preferably includes a first support member 1020, a 

second support memi)er 1025, an expansion cone 1030. an anchoring device 1035, 
an expandable tubular member 1040, one or mors upper sealing members 1045, 
one or more lower sealing members 1050, and a flexible coupling element 1055. 

The first support mmnber 1020 is preferably adapted to be coupled to a 

15 surfeoe location. The first support member 1020 Is further coupled to the anchoring 
device 1035. The first support member 1020 is priaferably adapted to convey 
pressurized fluidic materials and/or electrical cunrent and/or communication signals 
from a surface location to the anchoring device 1035. The first support member 
1020 may, for example, be conventional commercially available slick wire, braided 

20 wire, colled tubing, or drilling stodc material. 

The second support member 1025 is preferably adapted to be coupled to a 
surfece location. The second support member 1025 Is further coupled to the 
mpansion cone 1030. The second support member 1025 is preferably adapted to 
permit the expansion cone 1030 to be axialiy displaced relative to the first support 

25 member 1020. The second support menrd)er 1025 may, for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock n^ateriat. 

in an aftenr^tiVB embodiment, the support member 1O20 is telescopically 
coupled to the support member 1025, and the support member 1025 is coupled to a 
30 surface support member. 

The expanston cone 1030 is coupled to the second support member 1025. 
The expansion cone 1030 is preferabiy adapted to radially expand the expandable 
tubular member 1040 when the expansion cone 1030 is axialiy displaced relative to 
the expandable tubular member 1040. In a preferred embodiment, the expanskxi 
35 ome 1 030 is provided substanttally as disclosed in cme or more of the fbltowing: (1 ) 
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U.S. utility patent appiication serial no. 09/454.138, attorney docket no. 25791.3.02. 
filed on 12/3/1999. which claimed the benefit of the filing date of U.S. provisional 
patent application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510,913. attorney docket no. 
25791.7.02. filed on 2/23/2000, which dainned the iienefit of the filing date of U.S. 
provistonal application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
appltoation serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 
2/10/2000. which dainied the tMnefit of the filing date of U.S. provisional applicatton . 
no. 60/119.611. attorney docket no. 25791.8; (4) U.S. utility patent application serial 
no. 09/440,338. attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed 
the benefit of the filing date of U.S. provistonal applicatton no. 60/108,558. attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provlstonal patent application no. 
60/183.546. filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, 
attorney docket no. 25791.11.02, filed ori 3/10/2000, which claimed the benefit of 
the filing date of U.S. proviskjnal applicatton no. 60/124,042. filed on 3/11/1999; (7) 
U.S. utility patent applteatton no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000. which claimed the benefit of the filing dates of U.S. provlskMial 
applkation no. 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisional application no. 60/154.047. attorney docket no. 25791.29. filed on 
9/16/1999; (8) U.S. utility application no; 09/511.941. attorney docket no. 
25791.16.02. filed on 2/24/2000. which claimed the benefit of the filing date of U.S. 
provlstonal serial no. 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. utility patent applteatton no. 09/588,946. attorney docket no. 25791.17.02. 
filed on June 7, 2000, which claimed the benefit of the filing date of U.S. provlstonal 
patent appllcatton serial no. 60/137.998. attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent applicatton no. 09/559,122. attorney docket no. 
25791.23.02, filed on 4/26/2000, which claimed the benefit of the filing date of U.S. 
provistonal application no. 60/131,106, attorney docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provistonal application no. 60/146.203, attorney docket no. 
25791.25, filed on 7/29/1999; (12) U.S. provisional applicatton no. 60/143,039. 
attorney docket no. 25791.26. filed on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; 
(14) U.S. provisional appllcatton no. 60/159.039. attorney docket no. 25791.36. filed 
on 10/12.1999; (15) U.S. provisional patent applicatton no. 60/159,033. attorney 
docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provisional patent 
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application no. 60/165^8, attorney dodcet no. 25791.39, filed on 11/12/1999. the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support memlier 1020. 
The anchoring device 1035 is preferably adapted to be controliably coupled to the 
expandable tubular member 1040 and the open hole wellbore section 1005. In this 
manner, the anchoring device 1035 preferably controilabiy anchors the expandable 
tubular member 1040 to the open hole wellbore section 1005 to facilitate the radial 
expansion of the expandable tubular member 1040 by the axial displacement of the 
expansion cone 1030. 

In a preferred embodiment, the anchoring device 1035 indudes one or more 
expandable elements 1060 that are adapted to controilabiy extend from the body of 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the Qpen hole wellbore section 1005. In a prefened embodiment, the expandable 
elements 1060 are actuated using fluidic pressure. 

In a preferred embodiment, the anchoring device 1035 further indudes a 
fluid passage 1036 adapted to receive a ball plug or other simitar vaMng element. 
In this manner, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be eontroilably plugged. In a preferred embodiment, 
the anchoring device 1035 is any one of the hydraulically actuated packers 
commerdaNy available from Haililiurton Energy Services or Baker-Hughes, modified 
in accordance vM\ the teachings of the present disdosure. 

In a preferred embodiment, the anchoring devices 135, 235, and 330 are 
also modified to Indudes a fluid passage that can be controilabiy plugged In order to 
pennit fluidic materials to be exhausted from the anchoring devtees 135, 235, arKJ 
330. 

The expandable tubular member 1040 is removably coupled to the 
expanston cone 1030. The expandable tubular member 1040 is further preferably 
coupled to the flexible coupling element 1055. 

In a preferred embodiment, the expandable tubular member 1040 further 
indudes a lower sectton 1065, an intemiediate section 1070, and an upper section 
1075. In a preferred embodiment, the tower section 1065 is coupled to the flexible 
coupling element 1055 In order to provide anchoring at an end pcMrtion of the 
expandable tubular menrtber 1040. In a preferred embodiment, the wall thickness of 
the tower and intennedlate sections, 1065 and 1070, are less than the wall thidcness 
of tte upper section 1075 in order to optimally couple the radially expanded portion 
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of the expandable tubular member 1040 to the wellbore casing 1000 and the open 
hole weHbore section 1005. 

In a preferred embodiment, the expandable tubular member 1040 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the finng date of U.S. provisional patent 
application no. 60/1 1 1,293, attorney docket ho. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed ttie benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. Q9/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
atlomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, wMdt\ claimed the benefit of 
the filing date of U.S. provisfonal application no. 60/108.558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent applicatton no. 60/183.546, 
filed on 2/18/2000; (6) U.S. uUiity patent applicatton no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U;S. provistonal applicatton no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appUcatkm no. 09/512.805, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. proviskNfKil application no. 
60/121,841. attorney docket no. 25791.12. filed on ^28/1999 and U.S. provisk)nal 
applicatton no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000, whtoh claimed the benefit of the filing date of U.S. provlstonal serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applteatton no. 09/588.946. attorney docket no: 25791.17.02. filed on June 7. 2000. 
whteh claimed the benefit of the filing date of US. provistonal patent applicatton 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appUcation no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provHstonal application 
no. 60/131.106. attorney dodcet no. 25791.23, filed on 4^/1999; (11) U.S. 
provisional applteatlon no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
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60/162.671, attorney docket oo. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. proviskmal patent applicatton no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. the disdosures of which are 
incorporated herein by reference. 

In a preferred emtxxiiment, the expandable tubular member 1040 is further 
provkled in accordance with the teachings of embodiments of expandable tubular 
members described above and illustrated in FIGS. 5-8. 

The upper sealing menribers 1045 are coupled to the outer surfece of the 
upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluMicly seal the interface 
between the radially exparxled expandable tubular member 1040 and the weHbore 
casing 1000. In a preferred embodiment, the apparatus 1015 includes a plurality of 
upper sealing members 1045. 

The tower sealing members 1050 are ooui^ed to the outer surface of the 
upper portkvi 1075 of the expandable tubular member 1040. The tower sealing 
members 1050 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular nnember 1040 and the open 
weilbore sectton 1005. In a preferred embodiment, the apparatus 1015 includes a 
plurality of lower sealing members 1050. 

The fiexibto Coupling etoment 1055 is coupted to the lower portion 1065 of 
the expandabte tubular member 1040. The flexible coupling element 1055 is 
preferably adapted to radially expanded by the anchoring devloe 1035 Into 
engagement within the walls of the open hole weilbore section 1005. In this 
manner, the lower portton 1065 of the expandable tubular member 1040 Is coupled 
to the walls of the open hole weilbore section 1005. In a preferred embodiment, the 
flexible coupling element 1055 is a slotted tubular member. In a prefenred 
embodiment, the flexibte coupling element 1055 Includes one or more hook 
elements for engaging the walls of the open hole weilbore sectton 1005. 

As illustrated in FIG. 10a. the apparatus 1015 Is preferably pbsittoned with 
the expandable tubular member 1040 posftfoned in overlapping relation vwth a 
portion of the weilbore casing 1000. In this manner, the radially expanded tubular 
member 1040 is coupled to the lower portion of the weilbore casing 1000. In a 
preferred embodiment, the upper sealing memt)ers 1045 are positioned in opposing 
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relation to the lower portion of the wellbore casing 1000 and the lower sealing 
members 1050 are positioned in opposing relatim to the walls of the open hole 
wellbore section 1005. In this manner, the Intwfece t)etween the radiaily expanded 
tulMjIar meml)er 1040 and the weUt)ore casing 1000 and open hole wellbore section 
1005 is optimaliyfluidldy sealed. • 

As illustrated in FIG. 10b. in a prefened embodiment, a quantity of a non- 
hardenable fluidic material is then injected into and then out of the apparatus 1015. 
In a prefened embodiment the non-hardenable material is discharged from the 
apparatis 1015 using the valveable flow passage 1065. The non-hardenable fluidic 
rnaterial may be any number of conventional commercially available fluidic materials 
such as. for oxampie. drilling nKid. 

As illustrated in FIG. 10c. in a preferred embodiment, a quantity of a 
hardenable fluidic sealing material is then injected into and out of the apparatus 
1015. In a preferred embodiment, the hardenable fluidic sealing material is 
exhausted fmm the apparatus 1015 using the valveable flow passage 1065. In a 
preferred embodiment, the hardenabte fluidic sealing material is pemnitted to 
completely fiH the annular space between the tubular member 1040 and the open 
hole wenbore section 1005. The hardenable fluidic sealing material may be any 
number of conventional oommerdalty avaUabte materials such as. lot example, 
cement, slag mix and/or epoxy resin. In this manner, a fluidic sealing annular 
etement is provided around the radially expanded tubular member 1040. 

As Illustrated in FIG. lOd. In a preferred embodiment, mother quantity of a 
non^iardenaUe fluidic material is then injected into and out of the apparatus 1015. 
In a prefenned embodiment, a ball plug or dart 1080. or other similar fluid passage 
blocking device. Is placed into the non-hardenabte fluid material. In a preferred 
embodiment, the ball plug 1080 then seate in and seals off the valveable fluid 
passage 1065. In this manner, the ahchorbig device 1035 is then pressurized to 
anchor the tubular member 1 040 to the open hote wellbore section 1 005. 

In an alternative embodiment, the valveable fluid passage 1065 includes a . 
remote or pressure activated valve for sealing off the valveable fluid passage 1065. 

As illustrated in FIG. lOe. b\ a preferred embodiment, the apparatus 1015 is 
then anchored to the open hole wellbore section 1005 using the anchoring device 
1035. In a preferred emt)odiment. the anchoring device 1035 is pressurized and the 
e)q)andable element 1060 is radially extended the ant^KJring de\rfce 1035 
causing the flexible coupling element 1055 to radially expand Into intimate contect 
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wKh the walls of the open hole wellbore section 1005. In this manner, the lower 
sectton 1065 of the expandable tubular member 1040 is removably coupled to the 
walls of the open hole wellbore section 1005. 

As illustrated in FIG. lOf, the expansion cone 1030 is then axtally displaced 
by applying an axial force to the second support member 1025. In a preferred 
embodiment, the axial displacement of the expansion cone 1030 radially expands 
the expandable tubular member 1040 into intimate contact with the walls of the open 
hole wellbore section 1005. 

In an altemative embodinrtent, as illustrated in FIG. lOg, the axial 
displacement of the expansion cone 1030 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fluidic 
material. In this manner, a temporary need for increased axial force during the 
radial expansion process can be easily satisfied. 

In a preferred embodiment, the hardenabie fluidic sealing material is then 
penmitted to at least partial cure. 

As lilustreted In FIGS. lOh and lOi, afltor the expandable tubular member 
1040 has been radially expanded by the axial displacement of the expansion cone 
1030, the first support member 1020 and the anchoring device 1035 are prefereb^ 
removed from expandable tubular nnember 1040 by de-pressurizing the anchoring 
disvica 1035 and then HfUng the first support member 1020 and anchoring device 
1035 from the welibore casing 1000 and the open hole wellbore section 1005; 

In a preferred embodiment, the resulting new section of wellbore casing 
includes the radiaily expanded tubular member 1040 and the outer annular layer of 
the cured fluidic sealing material. In this manner, a new section of wellbore casing 
is optimally provided. More generally, the apparatus 1015 is used to form and/or 
repair wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 11a to 11 g. an altemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Rg. 11a, a wellbore casing 1100 is positioned 
within a subterranean formation 11 05. The wellbore casing 1 100 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1100 further includes one or more openings 1110 that may have been the 
result of unintentional damage to the wellbore casing 1100, or due to a prior 
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perforation or fracturing operation performed upon the sunounding 8id)ten«nean 
formation 1105. As will be recognized by persons having ordinary skiD in Uie art the 
openings 1110 can adversely affect the subsequent operation and use of the 
wellbore casing 1 100 unless they are se^ off. 

In a preferred en^iment. an apparatus 1115 is utilized to seal off the 
openings 1110 in the wellbore casing 1100. More generally, the apparatte 1115'is 
preferably utili»d to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1115 preferably includes a first support rhember 1120, a 
second support member 1125, an expansion cone 1130, an anchoring device 1135, 
and expandable tubular member 1 140, and one or more sealing numbers 1 145. 

The first support ntember 1120 is preferably adapted to be coupled to a 
surface location. The first support member 1 120 is further coupled to the anchoring 
device 1135. The first support member 1120 is praferabty adapted to convey 
pressurized fiuidic materials and/or electrical current and/or communication signals 
from a surface tocatton to the anchoring device 1135. The first support member 
1 120 preferably has a substantially hollow annular cross secUonal shape. The first 
support member 1120 may, for example, be fabricated from conventional 
commercially available slick wire, braided wire, coiled tubing, or drilling stock 
material. 

The second support member 1125 is prefiBrably adapted to be coupled to a 
surface tocatton. the second support merrrt)er 1125 is further coupled to the 
expanston cone 1130. The second support member 1125 Is preferably adapted to 
permit the expanston cone 1130 to be axlally displaced relative to the first support 
member 1120. The second support member 1125 may, for example, be 
conventional commerdaly available sitek wire, braided wire, coiled tubing, or drilling 
stock rnaterial. / 

In a preferred embodiment, the first support member 1120 is coupled to a 
surface location by a slip joint and/or sIMing sleeve apparatus that Is concentrically 
coupled to the second si4)port member 1 1 25. 

The expanston cone 1l30 is coupled to the second support member 1125. 
The expanston a>ne 1130 is preferably adapted to radially expand the expandable 
tubular member 1 140 when the expanston cone 1 130 is axlally displaced relative to 
the e}qpandable tubular member 1140. In a prefened wnbodiment. the expansion 
cone 1 130 Is provided substantially as disclosed in one or more of the following: (1) 
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U.S. utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02. 
filed on 12/3/1999. which daimed the ben^A of the filing date of U.S. provisional 
patent application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510,913, attorney docket no. 
25791.7.02. filed on 2/23/2000, which claimed the benefit of the filing date of U.S. 
provisional applicatkm no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent 
applteation serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 
2/10/2000, which claimed the benefit of the filing date of U.S. provistonal application 
no. 60/1 1 9,61 1 , attorney docket rio, 25791 .8; (4) U.S. utility patent appllcatkm serial 
no. 09/440.338. attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed 
the benefit of the flHng date of U.S. provistonal application no. 60/108,558, attorney 
docket no. ^791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 
60/183.546. filed on 2/18«M)00; (6) U.S. utility patent application no. 09/523,460, 
attorney docket no. 25791.11.02. filed 6n 3/10Q000. whteh claimed the benefit of 
tt» filing date of U.S. prt>\tek)nal apptlcatkm no. 60/124.042. filed on 3/11/1999; (7) 
U.S. utility patent applkatkm no. 09/512,895. attorney docket no. 25791.12.02. filed 
on 2/24/2000. which claimed ttie benefit of ttie filing dates of U.S. provlsk>nal 
applicatton no. 60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and 
U.S. provistonal applteatton no. 60/154,047, attorney docket no. 25791.29. filed on 
9/16/1999; (8) U.S. utility applteatton no. 09/511.941. attorney docket no. 
25791.16.02. fited on 2/24/2000. whteh dabned the benefit of the filing date of U.S. 
provistonal serial no. 60/121.907. attorney docket no. 25791.16. fited on 2/26/1999; 
(9) U.S. utility patent applicatton no. 09/588.946, attorney docket no. 25791.17.02, 
filed on June 7. 2000. whteh claimed the benefit of ttw flUng date of U.S. provistonal 
patent applteatton serial no. 60/137,998, attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559,122, attorney docket no. 
25791.23.02. fited on 4/26/2000. which claimed ttie benefit of the filing date of U.S. 
provisional application no. 60/131,106. attomey docket no. 25791.23. fited on 
4/26/1999; (11) U.S. provistonal applicatton no. 60/146,203. attomey docket no. 
25791.25, filed on 7/29/1999; (12) U.S. provisional application no. 60/143.039, 
attomey docket no. 25791.26, fited on 7/9/1999; (13) U.S. provistonal patent 
appPcatlon serial no. 60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; 
(14) U.S. provisional applteation no. 60/159,039. attorney docket no. 25791.36, filed 
on 10/12,1999; (15) U.S. provistonal patent applteation no. 60/159.033. attomey 
docket no. 25791.37, fited on 10/12/1999; and (16) U.S. provisional patent 
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appOcation no. 60/165.228. attorney docket no. 25791.39. filed on 11/12/1999. the 
dl8Gk»ures of wTiich are incorporated herein by reference. 

The anchoring device 1135 is coupled to the first support member 1120. 
The anchoring device 1135 is preferably adapted to be oontrollably coupled to the 
expandable tubular men^r 1 140 and the wellbore casing 1 1 W). In this manner, the 
anchoring device 1135 preferably controllably anchors the expandable tubular 
member 1140 to the wellbore casing 1100 to fadlitate the radial expansion of the 
expandable tubular member 1140 by the axial displacement of the expansion cone 
1130. In a prefened embodiment, the anchoring device 1135 includes one or more 
expandable elements 1150 that are adapted to oontrollably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the wellbore casing 1 100. In a preferred embodiment, the expandable elements 
1150 are actuated using fluldic pressure. In a prefened embodiment, the anchoring 
device 1 135 is any one of the hydraulicaHy actuated packers commercially available 
from Halliburton Energy Servtoes or Baker-Hughes modified in accordance with the 
teachings of the present disclosure. 

The expendable tubular member 1140 is removably cot^led to the 
expanston cone 1 130. The expandable tubular member 1 140 is further preferably 
adapted to be removably coupled to the expandable elements 1 150 of the anchoring 
devtoe 1135. in a prefened mnbodiment, the expandable tubular member 1140 
includes one or more anchorftig windows 1155 for pemMUng the expandable 
elements 1150 of the an(^ng device 1135 to engage the wellbore casing 1100 
and the expandable tubular member 1 140. 

In a preferred embodiment, the expandable tubular member 1140 further 
hidudes a tower sectton 1160, an bitermediate sectton 1165, and an (4)per sedton 
1170. In a prefen«d embodimeitt. the tower section 1160 rests upon and Is 
supported by the expanston cone 1130. In a prefen«d embodiment, the 
intemwdiate sectkm 1165 includes the anchoring windows 1155 in order to pnovkle 
anchoring at an intemnediato portion of the expandable tubular member 1 140. 

In a preferred embodiment, the expandable tubular member 1140 is further 
provkJed substantially as disctosed in one or more of the foitowing: (1) U.S. utility 
patent applicatton serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing dete of U.S. provisional patent 
appflcatton no. 60/1 1 1.293, attorney dot*et no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appiication soial no. 09/510,913. attorney docket no. 25791.7.02. filed 
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r* on 2/23/2000, which claimed ttie benefit of the filing date of U.S. provisional 

appUration no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
r- serial no. 09/502.350, attonvey docket no. 25791.8.02. filed on 2/10/2000, which 

dalmed the l>enefit of the filing date of U.S. pro\nsional appiicatfon no. 60/119.611. 
^ 5 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 

attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benm of 
^ the filing date of U.S. provisional applkatkm no. 60/108.558, attorney docket no. 

25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
^ filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attonray docket 

10 no. 25791.1 1.02, filed on 3/10/2000, which claimed the t)enefit of the filing date of 

U.S. provistonal applicatibn no. 60/1 24,042, filed on 3/1 1/1 999; (7) U.S. utility patent 
^ appllcatkm no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000^ 

which claimed the benefit of the filing dates of U.S. provisional applicatk)n no. 
P 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

IS appiteaUon no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
r U.S. utility appllcatk>n no. 09/511.941. attorney docket no. 25791.16.02. filed on 

2/24/2000, which claimed the benefit of the fUing date of U.S. provi8k)nal serial no. 

60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 

appiteation no. 09/588.946. attorney dockdt no. 25791.17.02. filed on June 7. 2000, 
-r* 20 which claimed the ben^ of the filing date of U.S. proviskjnad patent appltoatkm 

serial no. 60/137.998. atlomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
P utility patent applicafion no. 09/559,122. attorney docket no. 25791.23.02. filed on 

4/26/2000. which dalmed the ben^ of the fffing date of U.S. proviskMWl applicatton 
^ no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

25 provisional applkatlon no. 60/146.203. attorney docket no. 25791.25, filed on 
^ 7/29/1999; (12) U.S. provisional applicatton no. 60/143.039, attomey docket no. 

25791.26. filed on 7/9/1999; (13) U.S. proviskmal patent applteatton serial no. 

60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 

appfication no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
30 U.S. provistonal patent application no. 60/159.033. attorney docket no. 25791.37. 
^ filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228, 

attorney docket no. 25791.39, laed on 11/12/1999. the disdosures of which are 
r* irvoorporated herein by reference. 

The sealing members 1145 are coupled to the outer surface of ttie 
f 35 oxparMlable tubular member 1140. The sealing members 1145 are preferably 
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adapted to engage and fluididy seal the internee between the radially expanded 
expandable tubular member 1140 and the wellbore casing 1100. In a preferred 
embodiment, the apparatus 1115 includes a plurality of sealing members 1 145. In a 
preferred onbodiment. the sealir^ members 1 145 surroinid and isolate the opening 
5 1110. 

As illustrated in FIG. 11a. the apparatus 1115 is preferably positioned within 
the wellbore casing 1100 with the expandable tubular member 1140 positioned in 
opposing relation to the opening 1110. in a preferred embodiment, the apparatus 
1115 includes a plurality of sealing members 1145 that are positioned above and 

10 below the opening 1110. In this manner, the radial expansion of the expandable 
tubular member 1 140 optimally fluididy isolates the opening 1110. 

As illustrated in FIG. 11b. the apparatus 1115 is then anchored to the 
wellbore casing 1 100 using the anchoring device 1 1 35'. In a preferred embodiment, 
the anchoring device 1135 is pressurized and the. expandable element 1150 is 

15 extended from the anchoring device 1135 through the corresponding anchoring 
window 1 155 in the expandable tubular member 1 140 into intimato contact with the. 
wel)ore casing 1100. in this manner, the nitennediate section 1165 of the 
expandable tubular member 1 140 is removably coupled to the weHbore casing 1 100. 
In an aMemative embodiment, a compressible cement and/or epoxy is then 

20 injected into at least a portion of the annular space between the unexpended portion 
of the tubular member 1140 and the wellbore casirig 1100. The compressible 
cement and/br epo)^ Is then pemriitted to at least partially cure prior to the initiation 
of the radial expansion process. In this manner, an annular structural support and 
fluidic seal is provided around the tubular member 1 140. 

25 As illustrated in FIG. lie. in a prefBrred embodiment, the expansion cone 

1130 is then axialiy displaced by applying an axial force to the second support 
member 1 125. In a preferred embodiment, the axial displacement of the expansion 
cone 1130 radially expands the knwer section 1160 of the expandable tubular 
member 1140 into intimate contact with the walls of the wellbore or the wellbore 

30 casing 1 100. 

As illustrated in FIG. lid. in a prefened embodiment, the axial displacement 
of the expansion cone 11 30 is stopped once the expansion cone 1 130 contacts the 
lower portion of the anchoring device 1 135. 
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As illimtrated in Frc. lie. in a preferred embodiment the anchoring device 
1135 is then decoupled from the wellbore casing 1100 and the expandatile tubular 
member 1140. 

As iUustrated in FIG. 11f, in a prefened embodiment the axial displacement 
of the expansion cone 1130 is then resumed. In a preferred embodiment the 
anchoring device 1135 is also axial displaced. In this manner, the lower section 
1160 of the expandable tubular member 1140 is self-anchored to the welibore 
casing 1 100. in a preferred embodiment the lower section 1 160 of the expandable . 
tubular member 1140 includes one or more outer rings or other coupling members 
to facilitate the self-anchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the wellbore or the wellbore casing 1 100. 

As illustrated in FIGS. 11g, after the expandable tubular member 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130, the 1110 in the wellbore casing 1100 is sealed off by the radially expanded 
tubular member 1140. In this manner, repairs to the weltbore casing 1100 are 
optimally provided. More generally, the apparatus 1115 is used to repair or form 
wellbore casings, pipelines, and stmctural supports. In a prefenred embodiment the 
inside diameter of the radiaiiy expanded tubular member 1140 is substantially 
constant 

Referring to FIGS. 12a to 12d, an alternative ernbodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Rg. 12a, a wellbore casing 1200 positioned 
within a subterranean fonnation 1205. The wellbore casing 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1200 ftjrther includes one or more openings 1210 that may have been the 
result of unintentional damage to the wellbore casing 1200, or due to a prior 
perforation or fracturing operation perfr^mned upon the sunounding subterranean 
fonnation 1205. As will be recognized by persons having ordinary skill in the art the 
openings 1210 can adversely affect the subsequent operation and ise of the 
wellbore casing 1200 unless they are sealed off. 

In a preferred embodiment, an apparatus 1215 is utilized to seal off the 
openings 1210 fn the wellbore casing 1200. More generally, the apparatus 1215 is 
preferably utilized to fonn or repair wellbore casings, pipelines, or stmctural 
supports. 
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The apparatus 1215 preferably includes a support member 1220. an 
expandable expansion cone 1225. an expandable tubular member 1235. and one w 
more sealing members 1240. 

The support mwnber 1220 is preferably adapted to be coupled to a surfece 
location. The support member 1220 is further coupled to the expandable expansion 
cone 1225. The support member 320 is preferably adapted to convey pressurized 
fluidic materials and/or electrical current and/or communication signals from a 
surface location to the expandable expansion cone. The support member 1220 
may. for example, be conventional commmdaliy available slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. The expandable expansk)n cone 1225 is preferably adapted to radially 
expand the expandable tubular member 1235 when the expandable expansion cone 
1225 is axially displaced relative to the expandable tubular member 1235. The 
expandable expanston oone 1225 is further preferably adapted to radially expand at 
least a portkm of the expandable tubular member 1235 when the expandable 
expanston oone 1225 is oontrollably radially expanded. The expandable expanston 
oone 1225 may be any number of oonventionai oommerdaliy availaUe radially 
expandable expanston cones. In a prefened embodiment, the expandable 
expanswn oone 1225 Is provMed subetantialiy as disctosed in U.S. Patent No. 
5.348.095, the disctosiro of which is incorporated herein by reference. 

In a prefened embodiment, the expanskm cone 1225 is further provkled 
substantially as disclosed in one or more of the foNowing: (1) U.S. utility patent 
appOcatkMi serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999. whteh claimed the benefit of the filing date of U.S. proviskMnal patent 
appiteatmn no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998: (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. whtoh claimed the benefit of the filing date of U.S. provisional 
appllcatk>n no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appficatton 
serial no. 09^2.350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/106.558. attomey docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546. 

54' 



fBed on 2/18/2000; (6) U.S. utlHly patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which daimed the benefit of the filing date of 
U.S. provisional applIcaOon no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appHcation ho. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
5 which claimed the tienefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2^6/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
10 60/121 .907. attorney docket no. 25791 .16, filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
whrch claimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utilify patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
1 5 4/26/2000. which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. ^ 
provistonal application no. 60/148.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provi^onal applicatkm no. 60/t43.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no 
20 60/162.671 , attorney docket no. 25791.27. fited on 1 1/1/1999; (14) U.S. provisional 
appltoation no. 60/159.039, attorney docket no. 25791.36. fitod on 10/12.1999; (15) 
U.S. provisional patent appitoatton no. 60/159,033. attorney docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. the disdosures of which are 
25 incorporated herein by reference. 

The expandable tubular member 1235 is removably coupled to the 
expansion cone 1225. In a preferred embodiment, the expandable tubular member 
1235 indudes one or more engagement devices 1250 that are adapted to couple 
wHh and penetrate the wellbore casing 1200. In this manner, the expandabte 
30 tubular member 1235 is optimally coupled to the wellbore casing 1200. .In a 
preferred embodiment, the engagement devices 1250 indude teeth for biting into 
the surface of the weiibore casing 1 200. 

In a preferred embodiment, the expandable tubular member 1235 further 
indudes a tower section 1255. an intermediate sectkxi 1260, and an upper section 
35 1265. In a prefenred embodiment, the tower section 1255 indudes the engagement . 
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deviora 1250 In order to provide anchoring at an end portion of the expandatte 
tubular member 1235. In a preferred embodiment, the wail thidcness.of the lower 
and Intenmediate secfons, 1255 and 1260, are less than the wall thickness of the 
upper section 1285 in order to optimaiJy fadiitate the radial expansion of the lower 
and intermediate sections, 1255 and 1260, of the expandable tubular member 1235. 
In an alternative embodiment, the lower section 1255 of the expandable tubular 
member 1235 is slotted in order to optimally facilitate the radial expansion of the 
lower section 1255 of the expandable tubular member 1235 using the expandable 
expansion cone 1225. 

in a preferrMl embodiment, the expandable tubular member 1235 is further 
provided substantially as disclosed in one or mote of the following: (1) U.S. utility 
patent application serial no. 0ar454,139, attorney docltet no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney dodcet no. 25791.3. filed on 12/7/1998: (2) U.S. 
utility patent application serial no. 09/510.913. attorney dodcet no. 25791.7.02. filed 
on 2/23/2000. wNch daimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney dodtet no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utHity patent appRcation serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. proviskmal appltoafion no. 60/108.558, attorn^ docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistenal patent appltoation no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applteattoh no. 09/523.460. attorney docket 
ho. 25791.11.02. filed on 3/10/2000. which daimed ttie benefit of the filing date of. 
U.S. provisional application no. 60/124.042. filed on 3/1 V1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. proviskmal applteatton no. 
80/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attoniey docket no. 25791.16.02. fited on 
2/24/2000. which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appiicatton no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000, 
which daimed ttie benefit of the filing date of U.S. provistonal patent application 
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serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. proviisk>nal application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applicatkm no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039, attorney docket ho. 
25791.%. fited on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36. filed dn 10/12,1999; (15) 
U.S. provisional patent appllcatfon no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228; 
attonney docket no. 25791.39, filed on 11/12/1999, the disctosures of which are 
incorporated herein by reference. 

The sealing membeie 1240 are preferably coupled to the outer surface of the 
upper portton 1265 of the expandable tubular member 1235. The sealing members 
1240 are preferably adapted to engage and fluklicly seal the interface between the 
radially expanded expendable tubi^r member 1235 and the weilbore casing 1200. 
In a preferred enrtxxJiment. the apparatus 1215 Includes a plurality of sealing 
members 1240. In a preferred embodiment, the sealing members 1240 surround 
and isolate the opening 1210. 

As illustrated in FIG. 12a. the apparatus 1215 Is preferably positioned within 
the weNbore casing 1200 with the expandable tubular member 1235 posittoned in 
opposing relatkNi to the opening 1210. In a preferred embodbnent. the apparatus 
1215 Includes a plurali^ of sealing members 1240 that are posittoned above and 
bek)w the opening 1210. In this manner, the radial expanskm of the expahdable 
tubular member 1235 optimally fiukJidy isolates the opening 1210. 

As illustrated in FIG. 12b. the expandable tubular member 1235 of the 
apparatus 1215 is then anchored to the welibore casing 1200 by expanding the 
expandable expanskm cone 1225 into contact with the lower section 1255 of Vhe 
expandable tubular member 1235. In a prefened embodiment, the lower sectk>n 
1255 of the expandable tubular member 1235 Is radially expanded into intimate 
contact with the weilbore casing 1200. in a preferred embodiment, the engagement 
devices 1250 are thereby coupled to, and at least partially penetrate into, the 
weflbore casing 1200. In this manner, the lower seo^on 1255 of the expandable 
tubular member 1235 is optimally coupled to ttte weilbore casing 1200. 

57 



In an alternative emtxxliment a compressible cement and/or epoxy Is then 
Injrcted into the annular space between the unexpended portion of the tubular 
member 1235 and the wellbore casing 1200. The compressibte cement and/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 
radial expansion process. In this manner, an annular structure support and fluldic 
seal is provhled around the tubular member 1 235. 

As illustrated in FIG. 12c the expandable expansion cone 1225 is then 
axiaily displaced by applying an axial force to the support member 1220. In a 
preferred embodiment, the axial displacement of the expansion cone 1225 radially 
expands the expandable tubular member 1235 into intimate contact with the walls of 
the welibore casing 1200. 

As illustrated in FIG. 12d, In a preferred embodiment, after the expandable 
\ubijSaT member 1235 has been radially expanded by the axial displacement of the 
expandable expansion cone 1235. the opening 1210 in the wellbore casing 1200 is 
sealed off by the radially expanded tubular member 1 235. In this manner, repairs to 
the welRxm casing 1200 are optimally provided. More generally, the apparatus 
1215 is used to repair or fbmn wellbore casings, pIpeHnes. and structural supports. 

Referring to FIGS. 13a to 13d, an allemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
wHi now be described. Refening to Fig. 13a, a wellbore casing 1300 is positioned 
within a subterranean formation 1305. The wellbore casing 1300 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The welibore 
casing 1300 further includes one or more openings 1310 that may have been the 
result of unintentionat damage to the wellbore casing 1300. or due to a prior 
perforation or fracturing operation performed upon the sunounding subterranean * 
fomiation 1305. As will be recognized by persons havhg ordinary skW in the art, the 
openings 1310 can adversely affect the subsequent operation and use of the 
welibore casing 1 300 unless they are sealed off. 

In a preferred embodiment, an apparatus 1315 is utilized to seal off the 
openings 1310 in the wellbore casing 1300. More generally, the apparatus 1315 is 
prafsrably utilized to form or repair wellbore casings, pipelines, or stmctural 
supports. 

The apparatus 1315 preferably Includes a support member 1320. an 
ejq»ansion cone 1325, an e}q>andable tubular member 1335. a heater 1340. and one 
or more sealing members 1345. 
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The suppwt member 1320 is preferably adapted to be coupled to a surfece 
location. Ttte support member 1320 is further coupled to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidlc 
materials and/or electrical current and/or communication signals from a surface 
location to the expansion cone 1325 and heater 1340. The support member 1320 
may. for example, be conventional commerdaliy available slick wire, braided wire, 
ooiied tubing, or drilling stock material. 

The expansion cone 1325 is coupled to the support member 1320. The 
expanston cone 1325 is preferably adapted to radially expand the expandable 
tubular member 1335 when the expansion cone 1325 is axially displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
numt>er of oonventioruil commercial^ available expansion cones. 

In a preferred embodiment, the expansion cone 1325 is further provided 
substantially as disctosed in one or more of the folk>wing: (1) U.S. utility patent 
appHcatton serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999. whteh claimed the benefit of the filing date of U.S. provistonal patent 
applkatkm no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utHi^ patent appiicatkm serial no. 09/510.913. attorney docket na 25791.7.02. filed 
on 2/23/2000. whteh claimed the benefit of the fiUng date of U.S. provisional 
appiteatton no. 60/121,702. fUed on 2/25/1999: (3) U.S. utiRty patent applteatnn 
serial no. 09/502,350, atiomey docket no. 25791.8.02, filed on 2/10/2000. whteh 
claimed the benefit of the filing date of U.S. provistonal applicatton no. 60/110.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applk»tk)n serial no. 09/440.338. 
atiomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonal appltoation no. 60/108.558. atiomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applicatkm no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
vtrfiteh claimed the benefit of the filing dates of U.S. provisional applteation no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of Oie filing date of U.S. provisional serial no. 
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60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attonney docket no. 25791.17.02, filed m June 7, 2000. 
which claimed the benefit of the filing date of U.S. proviskxial patent appOcatton 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
5 utility patent applicatton no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26^000, whkA claimed the benefit of the filing date of U.S. provtetonal applicatton 
no. 60/131,106, attoniey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney dodcet no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provlstonal 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provlstonal patent application no. 60/165.228. 

IS attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
Incorporated herein by reference. 

The expandable tubular member 1335 is ren[X)vably coupled to the 
expanskm cone 1325. In a preferred embodiment, the expandat>le tubular member 
1335 includes one or more ehjgagement devices 1350 that are adapted to couple 

20 with and penetrate the welibore casing 1300. In this manner, the expandable 
tubular member 1335 is optimally coupled to the wellbore casing 1300. In a 
preferred embodiment the engagement devices 1350 include teetti for biting into 
the surface of the wellbore casing 13iOO. 

In a preferred embodiment, the expandable tubular nriember 1335 further 

25 includes a lower section 1355. an intenmediate section 1360. and an upper section 
1365. In a preferred embodiment, the lower section 1355 includes the engagement 
devices 1350 in order to provide anchoring at an end portion of the expandable 
tubular member 1335. In a preferred embodiment, the wall thickness of the tower 
and interrnediate sections, 1355 and 1360, are less than the wall thickness of the 

30 upper section 1365 in order to optimally facilitate the radial expanskm of the lower 
and intermediate sections. 1355 and 1360, of the expandable tubular member 1335. 

In a prefenned embodiment, the tower section 1355 of the expandable tubular 
member 1335 includes one or nrKKe shape mennxy metal inserts 1370. In a 
preferred emtx>dffnent, the inserts 1370 are adapted to radially expand the lower 

35 section 1355 of the expandable tubular member 1335 into Intimate contact with the 
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weNbore casing 1300 when heated by the heater 1340. The shape memory metal 
inserts 1370 may be fabricated from any number of conventional commercially 
available shape menxxy altoys such as. for example, NiTi or NiTiNOL using 
conventional fonming processes such as, for e)rample, those described in U.S. 
Patent Nos. 5,312.152, 5.344,506. and 5,718.531. the disclosures of which' are 
incorporated herein by reference. In this manner, the shape memory metal inserts 
1370 preferably radially expand the lower section 1355 of the expandable tubular 
member 1335 when the iniserts 1370 are heated to a temperature above their 
transfomration temperature using the heater 1340. In a preferred embodiment, the 
transformation temperature of the inserts 1370 ranges from about 250" F to 450*> F. 
In a prefeoed embodiment, the material composition of the tower sectton 1355 of the 
expandable tubular member 1335 is furt^r selected to maximize the radial 
expansion of the lower section 1355 during the transformation process. 

In a preferred embodbfnent. the inserts 1370 am positioned within one or 
more oonresponding recesses 1375 provided in the lower sectiort 1355 of the 
expandable tubular member 1335. Alternatively, the irnerts 1370 are completely, 
contained within the lower section 135i5 of the expandable tubular member 1335. 

In a preferred embodiment, the expandable tubular memb«r 1335 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the fUing date of U.S. provisional patent 
appBcatioh no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utUiiy patent appficatton serial no. 09/510.913. attorney docket no. 25791.7.02. fited 
on 2/23/2000. whtoh claimed the benefit of the filtog date of U.S. provisional 
application no. 60/121.702, fited on 2/25/1999; (3) U.S. utility patent appHcatton 
serial no. 09/502.350, attorney docket no. 25791.8.02. fited on 2/10/2000. which 
dalmed the benefit of the filing date of U S. provistonal applicatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attorney docket no. 25791.9.02, fited on 11/15/1999. which dainrod the benefit of 
the filing date of U.S. provistonal application no. 60/108.558, attorney docket no. 
25791.9. fited on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utiity patent applicatton no. 09/523,460. attorney docket 
no. 25791.11.02, fited on 3/10/2000, which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, fited on 3/11/1999; (7) U.S. utility patent 
apfritoafion no. 09/512,895, attorney dodiet no. 25791.12.02. filed on 2/24/2000. 
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which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provlsioruri 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 
5 2/24/2000. whtoh claimed the benefit of the filing date of U.S. provistonai serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791. 17.(^ filed on June 7. 2000. 
which claimed ttie benefit of the fifing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket rx). 25791.17, filed on 6/7/1999; (10) U.S. 

10 utility patent applteation no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which daimed the benefit of ttie filing date of U.S. provistonai application 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonai appltoation no. 60/143,039, attorney docket no. 

15 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.-671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonai 
appficatton no. 60/159.039. attorney docket ho. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonai patent appltoation no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonai patent applteation no. 60/165,228. 

20 attorney docket no. 25791.39. fited on 11/12/1999. ttie disclosures of whteh are 
incorporated herein by reference. 

The heater 1340 is ooupted to ttie support mwnber 1320. The heater 1340 
is preferably adapted to oonlrollabiy generate a tocalized heat source for etevating 
ttie temperature of ttie inserts 1370. In a preferred embodiment, ttie heater 1340 

25 bidudes a oonvanflonal ttiermostat control in order to conttol ttie operating 
temperature. The heater 1340 Is preferably coiittolted by a surface control devtee in 
a conventional manner. 

Tlie sealing members 1345 are preferably coupled to ttie outer surface of the 
upper portion 1365 of tiie expandable tubular member 1335. The sealing members 

30 1345 are preferably adapted to engage and fluididy seal the interface between ttie 
radially expanded expandable tubular member 1335 and ttie wellbore casing 1300. 
In a preferred embodiment, ttie apparatus 1315 indudes a plurality of sealing 
members 1345. In a preferred embodiment, the sealing members 1345 surround 
and Isolate ttie opening 1310. 
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As illustrated in FIG. 13a, the apparatus 1315 is preferably positioned within 
the wel!t)ore casing 1300 with the expandable tubular member 1335 positioned in 
opposing reiatiori to the opening 1310. In a prefened embodinDent, the apparatus 
1315 includes a plurality of sealing members 1345 that are positioned above and 
5 below the opening 1310. In this manner, the radial expansion of the expandable 
tubular member 1 335 optimally fiuidiciy isolates the opening 1310. 

As illustrated in FIG. 13b, in a preferred embodiment, the expandable tubular 
member 1335 of the apparatus 1315 is then anchored to the weilbore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a preferred 

1 0 embodiment, the expansion of the inserts 1 370 causes the lower section 1 355 of the 
expandable tubular member 1335 to contact the weilbore casing 1300. in a 
preferred embodiment, the engagement devices 1350 are thereby coupled to, and at 
least partially penetrate into, the weilbore casing 1300. In this manner, the lower 
section 1355 of the expandable tubular member 1335 is optimally coupled to the 

15 weBbora casing 1300. 

In an alternative embodiment a oompresslble cement and/or epoxy is then 
ir^ded into the annular space between the unexpanded portion of the tubular 
member 1335 and the weilbore casing 1300. The compressible cement and/or 
epoxy may then be pennitted to at least partially cure prior to the initiation of the 

20 radial expansion process. In this manner, an annular structural support and fluidic 
seal Is provided around the tubular member 1335. 

As Olustrated in FIG. 13c, the expansion cone 1325 is then axidlly displaced 
by applying an axial force to the support member 1320. In a preferred embodiment, 
the axial displacement of the expansion cone 1325 radially expands the expandable 

25 tubular member 1335 into intimate contact with the walls of the weilbore casing 
1300, 

As illustrated in FIG. 13d, in a preferred embodiment, after the expandable 
tubular member 1335 has been completely radiaUy expanded by the axial 
displacement of the expansion cone 1335, the opening 1310 in the weilbore casing 
30 1300 is sealed off by the radially expanded tubular member 1335. In this manner, 
repairs to the weilbore casing 1300 are optimally provided. More generally, the 
apparatus 1315 ts used to repair or fonm weilbore casings, pipelines, and structural 
supports. 

Refening to FIGS. 14a to 14g, an alternative embodiment of an apparatus 
35 arxi method for coupling an expandable tubular member to a preexisting structure 
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will now be described. Referring to Fig. 14a, a wellbore casing 1400 is positioned 
within a subterranean fonnatlon 1405. Tiie weiibore casing 1400 may be positioned 
in any orientation from the vertical direction to the iwrizontal directiori. The weHbore 
cashng 1400 further includes one or more openings 1410 that may have been the 
result of unintentional damage to the wellbore casing 1400. or due to a prior 
perforation or fracturing operation perfonrwd upon the surrounding subterranean 
fonnation 1405. As will be recognized by persons having ordinary sidll in the art, the 
openings 1410 can adversely affect the subsequent operation and use of the 
wellbore casing 1400 unless they are sealed off. 

in a prefened embodiment, an apparatus 1415 Is utifized to seal off the 
qjenlngs 1410 In the wellbore casing 1400. More generally, the apparatus 1415 Is 
preferably utilized to form or repair weiibore casings, pipelines, or structural 
supports. 

The apparatus 1415 preferably includes a first support n)ember 1420, a 
second support member 1425, a coupling 1430. an expandable tubular member 
1435, an exparoion cone 1440, a third support member 1445, and a pacl(er 1450. 

The first si^port member 1420 is preferably adapted to be coupled to a 
surface location. The support member 1420 is further coupled to the expansion 
cone 1440.' The first support member 1420 is preferably adapted to convey 
pressurized flukflc materials and/or electrical current and/or communication signals 
firom a surface location to the expansion cone 1440 and the packer 1450. The first 
support member 1420 may, for example, be conventional oommercially available 
slick wire, braMed wire, coiled tubing, or drilling stock material. 

The second support member 1425 is preferably adapted to be coupled to a 
surfece kxatton. The support member 1425 is further coupled to the ooupHng 1430. 
The first support mend)er 1425 is preferably adapted to convey pressurized fluMIc 
materials and/or electrical cunent and/or oommunlcalton signals from a surfeoe 
tocatton to the coupling 1430. The second support member 1425 may. for example, 
be conventional commercially available slick wire, braided wire, coiled tubing, or 
drilling stock material. 

The coupling 1430 is cot4)led to the second support member 1425. The 
coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1436. The Coupfing 1430 may be any number of conventional 
canmerdally available passive or actively controlled coupling devices such as, for 
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example, packers or slips. Iri a preferred entfxxfiment. the coupling 1430 Is a 
mechanical slip. 

The expandable tubular member 1435 1^ removably coupled to the coupling ' 
1430. In a prefened embodiment, the expandable tubular member 1435 includes 
one or more engagmwnt devices that are adapted to couple vyith and penetrate the 
vrallbore casing 1400. In this manner, the expandable tubular member 1435 is 
optimally coupled to the vralibore casing 1400. In a preferred embodiment, the 
engagement devices include teeth for biting into the surfeoe of the weiibore casing . 
1400. In a preferred embodiment, the expandable tubular member 1435 further 
includes one or more sealing members on the outside surface of the expandable 
tubular member 1435 in order to optimally seal the interface between the 
expandable tubular member 1435 and the weiibore casing 1400. 

In a preferred embodiment, the expandable tubular member 1435 is further 
provided substantially as disclosed In one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139. attorney docket no. .25791.3.02, filed on 
12/3/1999,. which claimed the benefit of the filing date of U.S. provisional patent 
application na 60/1 1 1 .293. attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utyity patent appHcatk)n serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisionai 
appficatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appltoatton 
serial no. 09/502.350. . attorney docket no. 25791.8.02. filed on 2/10/2000. whk:h 
daimed the benefit of the filing data of U.S. proviskmai application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. ulility patent applicatkm serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. pn>vish>nal applteafion no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provlskxtal paterrt appllcatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appUcatkm no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which daimed the benefit of the filing date of 
U.S. proviskmai application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attomey docket no. 25791.12.02. filed on 2/24/2000. 
whteh daimed the benefit of the filing dates of U.S. provisional appiicatkm no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. pro\4slonal 
applicatton no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applteatlon no, 09/511.941. attomey docket no. 25791.16.02. filed on 
2/24/2000. which daimed the bemfit of the filing date of U.S. provisionai serial no. 
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60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utHlty patent 
application no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
wt)ich claimed the t)enefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the t)enefit of the filing date of U.S. provistonal applicatkm 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appllcatton no. 60/146,203. attomey docket no. 25791.25. filed on 
7^1999; (12) U.S. provteional application no. 60/143.039. attomey docket no. 

10 25791.26. filed on 7/9/1999; (13) U.S. provisional patent appHcatkm serial no. 
60/162.671. attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appllcatton no. 60/159,039. attomey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. proviskMial patent application no. 60/165.228. 

15 attomey docket no. ^91.39. filed on 11/12/1999. the disck>sures of which are 
incorporated herein by rsference. 

The expanskm cone 1440 is coupled to the first support member 1420 and 

I 

the third support member 1445. The expanston cone 1440 is preferably adapted to 
radially expand the expandable tubular member 1435 when the expanston cone 

20 1440 is axlaily<fisplaoed relative to ttieexpcuidable tubular member 1435. 

In a prefenrBd embodbnent. the expanston cone 1440 Is pnjvided 
substantially as disctosed in one or more of the fblkiwing: (1) U.S. utility patent 
applk»tk>n serial no. 09/454.139. attomey docket no. 25791.3.02.. filed on 
12/3/1999, whteh dabmd the benefit of the filing date of U.S. provisional patent 

25 applteatkm no. 60/11 1.293. attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatkm serial no. 09^10.913. attomey docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the fiOng date of U.S. provistonal 
appHcatton no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attomey docket no. 25791.8.02. filed on 2/10/2000. which 

30 claimed the benefit of the filing date of U.S. proviskMial applicatkm no. 60/1 1 9,61 1 . 
attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. whldi claimed ttie benefit of 
the filing date of U.S. provisional application no. 60/108,558. attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provislwial patent application no. 60/183.546. 

35 filed on 2/18/2000; (6) U.S. utility patent appllcatton no. 09/523,460, attomey dodcet 
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no. 25791.11.02. filed on 3h0f2SXt0, whidi daimed the benefit of the filing date of 
U.S. provteional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/51 2,895« attorney docket no. 25791.12.02, filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. pro>nsional application no. 

5 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (6) 
U.S. utility application no. 09/511.941, attomey docket no. 25791.16.02. filed on 
2/24^000. which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 

10 appllcatton no. 09/588.946, attomey docket no. 25791.17.02, filed on June 7. 2000, 
whk:h daimed the benefit tif the filing date of U.S. provisional patent application 
serial no. 60/137.998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4^6/2000, which daimed the benefit of the filing date of U.S. provisional applicatk>n 

15 no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisk)hal application no. 60/146,203, attomey docket no. 25791 .25» filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. pravisk)nal patent application serial no. 
60/162,671, attomey dodcet no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 

20 appHcatton no. 60/159.039, attomey docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provlstonal patent application no. 60/159,033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attomey docket no. 25791.39, filed on 11/12/1999, the disdosures of which are 
Incorporated herein by reference. 

25 The third support member 1445 is preferably coupled to the expansion cone 

1440 and the packer 1450. The third support nnember 1445 preferably adapted to 
convey pressurized fluidic materials and/or electrical airrent and/or communtoatbn 
signals from a surface tocation to the packer 1450. The third support nDemt)er 1445 
may. for example, be conventional commerdally available slick wire, brakied wire. 

30 coiled tubing, or drilling stock material. 

The packer 1450 is coupled to the third support member 1445. The packer 
1450 is further preferably adapted to controilabiy coupled to ^e weilbore casing 
1400. The packer 1450 may be any numt>er of conventional commercially available 
pad(er devices. In an altemathm embodiment, a bladder, slipped cage assembly or 

35 hydraulic slips may be substituted for the packer 1450. 
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As RlustiBtad in FIG. 14a, the apparatus 1415 is preferatily positioned within 
the welibore casing 1400 with the bottom of the expandal>ie tubular nnember 1435 
and the top of the expansion cone 1440 positioned proxinnate the opening 1410. 

As illustrated in FIG. 14b, in a preferred enibodiment, the packer 1450 is 
5 then anchored to the welibore cs^ing 1400. In this nnanner, the expansion cone 
1440 is niaintained in a substantialty stationary position. 

As illustrated in FIG. 14c in a prefened enobodiment, the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440. In a 
preferred embodiment, as illustrated in FIG. 14d, the lower end of the expandable 

10 tubular member 1435 impacts the expansion cone 1440 and is radially expanded 
Into contact with the welibore casing 1400. In a preferred embodiment, the lower 
end of the expandable tubular member 1435 includes one or more engagement 
devices for engaging the welibore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the welibore casing 1400. 

15. In an alternative embodiment, a compressil>le cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 1435 and the welibore casing 1400. The compressible cennent and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and fluidic seal is 

20 provided around the tubular member 1435. 

As illustrated in FIG. 14e, in a preferred embodiment, the packer 1450 is 
decoupled from the welibore casing 1400. 

As illustrated in FIG. 14f, in a preferred embodiment, the expansion cone 
1440 is then axiaily displaced by applying an axial force to the first support member 

25 1420. In a preferred embodiment, the axial dis|4acement of the expansion cone 
1440 radially expands the expandable tubular member 1435 into intimate contact 
withthewallsof the welibore casing 1400. In a prefened embodiment, prior to the 
initiation of the axial displacement of the expanskyi cone 1440, the coupling 1430 is 
decoupled from the expandable tubular member 1430. 

30 As illustrated in FIG. 14g, in a prefenred embodiment, after the expandable 

tubular member 1435 has been completely radially expanded by the axial 
displacement of the expansion cone 1440, the opening 1410 in the welibore casing 
1400 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the welibore casing 1400 are optimally provided. More generally, the 
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apparatus 1415 is used to repair or form wellbore casings, pipelines, and stnictural 
supports. 

Referring to FIGS. 15a to 15d, an alternative embodiment of an apparatus 
for coupling an expandable tubular member to a preexisting structure will now be 

S described. Refening to Fig. 15a, a wellbore casing 1500 is positioned within a 
subterranean fbnnation 15C^. The wellbore casing 1500 rr»y be positioned in any 
orientation firom the vertical direction to the horizontal direction. The wellbore casing 
1500 further indudes one or more openings 1510 that may have been the result of 
unintentional damage to the welltx>re casing 1500, or due to a prior perforation or 

10 fracturing operation performed upon the surrounding subterranean fonmation 1505. 
As will be recognized by persons having ordinary sl^ill in the art, the openings 1510 
can adversely affect the sut)sequent operation and use of tiie wellbore casing 1500 
unless they are sealed off. 

In a preferred embodiment an apparatus 1515 is utilized to seal off the 

15 openings 1510 in ttte wellbore casing 1500. More generally, the apparatus 1515 is 
preferably uUII»d to form or repair wellbore casings, pipelines, or striKrtural 
supports. 

The apparatus 1515 preferably includes a support member 1520. an 
expandable tubular member 1525, an expansion oone 1530, a coupling 1535, a 
20 resilient anchor 1540, and one or more seals 1545. 

The support member 1520 is preferably adapted to be coupled to a suri^ 
location. The support member 1520 is further coupled to the expansion oone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communicatton signals from a surface 
25 location to the resilient anchor 1540. The support member 1520 may, for example, 
be conventional commercially available slick wire, braided wire, coBed tubing, or 
drilling stock material. 

The expandable tubular member 1525 is removably coupled to the 
e)q>ansion cone 1530. In a preferred embodiment/the expandable tubular member 
30 1525 includes one or more engagement devices that are adapted to couple with and 
penetrate the v^llbore casing 1500. In this manner, the expandable tubular 
member 1525 is optimally coupled to tiie wellbore casing 1500. in a preferred 
emtxxliment. the ertgagement devices include teeth for biting into the surface of the 
wellbore casing 1500. In a prefenred embodiment, the expandable tubular member 
35 1525 further includes one or more sealing members 1545 on the outside surfeoe of 
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the expandable tubular member 1525 In order to optimaHy seal the interfece 
betMieen the expandable tubular ntember 1525 and the weBbore casing 1500. 

in a preferred embodiment, the expandable tubular member 1525 includes a 
lower section 1550. an intennediate section 1555. and an upper section 1560. In a 
preferred embodiment, the wall thicknesses of the lower and intermediate sections, 
1550 anid 1555, are less than the wall thiduiess of the upper section 1560 In order 
to optimally facilitate (he radial expansion of the expandable tubular member 1525. 
in a preferred embodiment, the sealing members 1545 are provided on the outside 
surface of the upper section 1560 of the expandable tubular member 1525. In a 
preferred embodiment, the resilient anchor 1540 is coupled to the lower section 
1550 of the expandable tubular member 1525 in order to optimally anchor the 
expandable tubular member 1 525 to the.welibore casing 1 500. 

In a prefenied embodiment, the expandable tubular member 1525 Is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 08/454,139. attorney docket no. 25791.3.02. filed On 
12/3/1999. whteh cidimed the benefit of the filing date of U.S. provisional patent 
applkation no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appBcatkm seriai no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. whteh claimed the benefit of the filing date of U.S. proviskmai 
applhatton no; 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applteatton 
serial no. 09/502.350. attorney docket no. 25791.6.02. flted on 2/10/2000. whteh 
claimed the benefit of the filing date of U.S. piovistohd applicatkNi no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional applibatton rio. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicaUon no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatkm no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, which dainted the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. pnsvislonal 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney dodcet no. 25791.16.02, filed on 
2^4^000. whteh daimed the t>enefit of the filing date of U.S. provlstenal serial no. 
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60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utinty patent 
appUcation no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the benefit of the filing- date of U.S. provistonal patent application 
serial no. 60/137,998. attorney docket no. 26791.17, filed on 6/7/1999: (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benm of the filing date of U.S. provisional applicatkm 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisiohal application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicafion no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. proviskmal patent applicatiori serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. proviskKial patent appilcatton no. 60/159,033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165,228. 
attomey docket no. 25791.39. filed on 11/12/1999, the disctosures of which are 
incorporated herein l)y refarenoe. 

The expanskxi cone 1530 is coupled to tiie support member 1520 and the 
coupling 1535. The expanston cone 1530 is preferably adapted to radially expand 
the ttcpandable tubular member 1525 when the expanskxi cone 1530 is axialiy 
displaced relative to the expandable tubular member 1525. The expanston cone 
1530 ntay be any number of conventtonal commercially availabto expanston cones. 

In a preferred embodiment, the. expanston cone 1530 is provkled 
substantially as disclosed in one or more of the foltowing: (1) U.S. uUttty patent 
appficatton serial no. 09/454.139, attomey docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provistonal patent 
appHcatton no. 60/111.293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02. fifed 
on 2/23/2000. whtoh claimed the benefit of the filing date of U.S. provistonal 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provistonal applicatton no. 60/119,61 1, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02. fifed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provistonal applicatton no. 60/108,558. attomey docket no. 
25791.9. fifed on 11/16.1998; (5) U.S. provisional patent appficatton no. 60/183.546. 
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filed on 2/18^0; (6) U.S. utility patent appHcation no. 09/523.460. attorney docket 
no. 25701.11.02. filed on 3/10/2000, which claimed the benefit of the fiOng date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utiiity patent 
application no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which daimed the t)enefit of the filing dates of U.S. proviskxial applicatton no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. ubTity applteatk>n no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the twnefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utilrty patent 
application no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000, 
whteh daimed the benefit of the filing date of U.S. provisk>nal patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applk»tk>n no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, whk^ claimed the benefit of the filing date of U.S. provfeional applicatton 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisionai appllcatiori no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent appllcatkm serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. proviskxwl patent af^teatkxi no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisM>nal patent applteatkm no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disdosures of whk:h are 
incorporated herein by reference. 

The coupling 1535 is preferably coupled to the support member 1520, the 
expanston cone 1530 and the resilient anchor 1540. The couplirig 1535 is 
preferably adapted to convey pressurized fluidic materials and/or eledrical current 
and/or communication signals from a surface tocation to ttie resilient anchor 1535. 
The coupling 1535 may. for example, be conventional commerdaliy available slick 
wire, brakled wire, coiled tubing, or drilling stock material. In a prefened 
embodiment, ttie coupling 1535 is decoupled from ttie resilient anchor 1540 upon 
initiating the anal displacement of the expanston cone 1530. 

The resilient anchor 1540 is preferably coupled to the lower section 1550 of 
the expandable tubular member 1525 and ttie coupling 1535. The resilient anchor 
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1540 is further preferabty adapted to be oontrollably coupled to the wellt)OfB casing 
1500. 

Referring to FIGS. 16a and 16b, in a preferred embodiment the resilient 
anchor 1540 includes one or more coiled resilient members 1600 and corresponding 
5 releasable coupling devices 1605. In a prefened embodiment, the resilient anchor 
1540 is nmintained in a compndssed elastic position that is controllably released 
thereby causing the resilient anchor 1540 to expand in size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As illustrated in FIG. 16b, in a 
preferred embodiment, when the coupling device 1605 is released, the coiled 

10 r^lient member 1600 at least partially uncoils in the outward radial diredk)n. In a 
preferred embodiment, at least a portion of the coiled member 1600 is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a preferred 
embodiment the uncoiled member 1600 thereby onjples the lower section 1550 of 
the expandable tubular member 1525 to the wellbore qasing 1500. 

15 The coiled member 1600 may be fabricated from any number of 

conventional commercially available reslltent materials. In a preferred embodiment,, 
the coiled member 1600 Is fabricated from a resilient material such as* for example, 
spring steel. In a preferred entbodiment, the coiled member 1600 is fabricated from 
memory metals in order to optimally provide control of shapes and stresses. 

20 In a prefened embodiment, the releasable coupling device 1605 maintains 

the coiled member 1600 is a coiled position until the device 1605 is released. The 
releasable coupling device 1605 may be any number of conventional commercially 
available releasable coupling devices such as, for example, an explosive bolt. 

The resilient anchor 1540 may be positioned in any desired orientation. In a 

25 prefenred embodiment, the resBient anchor 1540 is positioned to apply the maximum 
nonnal force to the walls of the wellbore casing 1500 after releasing the resilient 
anchor 1540. 

In an altemate embodiment, as illustrated in FIGS. 17a and 17b, the resilient 
anchor 1540 includes a tubular member 1700, one or more resilient anchoring 
30 members 1705, one or more corresponding rigid atteichments 1710, and one more 
corresponding releasable attachments 1715. In a preferred embodiment, tiie 
resilient anchoring memt>ers 1705 are maintained in compressed elastic corxjition 
by the corresponding rigid and releasable attachments, 1710 and 1715. In a 
preferred embodiment, when the corresponding releasable attachment 1715 is 
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released, the corresponding resilient anchoring member 1705 expands, releasing 
the stored elastic energy, away from the tubular member 1700. 

As illustrated In FIG. 17a. one end of each resilient anchoring number 1705 
Is rigidly attached to the outside surface of the tubular member 1700 by a 
ooftesponding rigid attachment 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surface of the tubular member 
1700 by a corresponding releasable attac*»ment 1715. As illustrated In FIG. 17b. In 
a fMefenned embodiment, releasing the releasable attachment 1715 permits the 
resilient energy stored in the resilient anchoring member 1705 to be released 
thereby causing the resilient anchoring member 1705 to swing radially outwaid from 
the tubular member 1 700. 

The tubular member 1700 may be fabricated from any number of 
convention^ materials. 

The resffient anchoring membere 1705 may be fabricated from any number 
<rf rssilient matarlais. In a pretened embodiment, the resilient anchoring members 
1705 are fabricated from memoiy nwtal in order to optimally provide control of 
shapes and stresses. 

The rigid attachments 1710 may be fabricated fiwn any number of 
conventional oommerdaily availabie materials, in a prefeired embodiment, ttte rigid 
attachments 1710 are fabricated from 4140 steel in order to optimally provide high 
strength. 

The releasable attachments 1715 may be fabricated from any number of 
conventional commercially available devices such as. for example, explosive bolts. 

In anottier alternative embodiment, as illustrated in FIGS. 18a and 18b. the 
resilient anchor 1540 includes a tubular nwmber 1800. one or more anchoring 
devices 1805. one or more resilient membere 1810, and one or more release 
devices 1815. In a preferred embodiment, the anchoring devices 1805 and resWent 
nnembers 1810 are maintained In a compressed elastic position by the release 
devices 1815. As illustrated in' FIG. 18b. In a preferred embodiment, when the 
release devices 1815 are removed, ttte anchoring devices 1805 and resilient 
members 1810 are permitted to expand outwardly in the radial direction. 

The tubular member 1800 preferably Includes one or more openings 18^ 
for oontelning the release devices 1815 and for permitting the anchoring devices 
1805 to pass through. The tubular member 1800 may be fabricated from any 
number of conventional commercially available materials. In a preferred 
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embodiment, the tubular member 1800 is fabricated from 4140 steel in order to 
optimally provide high strength. 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partiaily extend 
through the corresponding openings 1820 in the tubular member 1800. The 
anchoring device 1805 are preferably adapted to couple to, and at least partially 
penetrate, the surface of the wellbore 1500. The anchoring devices 1805 may be 
fabricated from any number of durable hard materials such as^ for example, 
tungsten cartride. machine tool steel, or hard faced steel. In a prefenred 
embodiment, the anchoring devices 1805 are fabricated from machine tool steel in 
order to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resilfent members 1810 are preferably adapted to apply a radial 
force upon the corresponding' anchoring devices 1805. In a preferred embodiment, 
when the release devices 1815 release the anchoring devices 1805. the resilient 
members 1810 are preferably adapted to force the anchoring devices at least 
partially through the oonnesponding openings 1820 into contact with, to at least 
partially penetrate, the wellbore casing 1500. 

The release devices 1815 are positioned within and coupled to the openings 
1820 in the tubular member 1800. The release devices 1815 are preferably adapted 
to hold the conesponding anchoring devices 1805 within the tubular member 1800 
until released by a control signal provided from a surface, or other, locatton. The 
release devices 1815 may be any number of conventional commercially available 
release devices. In a preferred embodiment, the release devices 1815 are pressure 
activated in order to optimally provide ease of operation. 

As illustrated in FIG. 15a. the apparatus 1515 is preferably positioned within 
the wellbore casing 1500 with the expandable tubular member 1525 positioned in 
opposing relation to the opening 1510. 

As illustrated in FIG. 15b, in a preferred embodinrient, the resilient anchor 
1540 is then anchored to the wellbore casing 1500. In this manner, the lower 
secUon 1550 of the expandable tubular member 1525 is anchored to the wellbore 
casing 1500. in a preferred embodiment the resilient anchor 1540 Is anchored by a 
control and/or electrical power signal transmitted ftom a surface location. 

In an aKematlve embodiment, a oonrtpressible cement and/or epoxy is then 
injected into the annular space t>etween the unexpanded portion of the tubular 
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member 1525 and the wellbore casing 1500. ,The compressible cement and/or 
epoxy is then pemiitted to at least partiaity cure prior to the Initiation of the radial 
expansion process. In this manner, an annular structural support arid fluidic seal Is 
provided around the tubular member 1525. 

As illustrated in FIG. 15c in a prefened embodiment, the expansion cone 
1530 is then axially displaced by applying an axial force to the support member 
1520. In a prefen«d embodiment, the axial displacenwnt of the expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls of the welltKxe casing 1500. 

As illustrated in FIG. 15d, in a preferred embodiment, after the expandable 
tubiiter member 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530. the opening 1510 In the wellbore casing 
1500 is sealed off by the radially expanded tubular member 1525. In this manner, 
repairs to the wellbore casing 1500 are optimally provided. More generally, the 
apparatus 1515 is used to repair or form wellbore casings. pipeBnes, and structural 
supports. 

Referring to FIGS. 19a. 19b and 19c, an altemativie embodiment of an 
expandable tubular member 1900 for use in the apparatus 1515 vviil now be 
described. In a preferred embodiment, the expandable tubular rnember 1900 
bidudes a tubular body 1905. one or more resilient panels 1910. one or more 
corresponding engagement membere 1915, and a release member 1920. In a 
PCMiMrfed embodiment, the resilient panels 1910 are adapted to expand In the radial 
direction after being released by the release member 1920. In this marmer. the 
expandable tubular member 1900 Is anchored to a preexislfrig structure such as, for 
example, a wellbore casing, an oper^hole wellbore section, a pIpeUne, or a structural 
support 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of conventional commercially available 
expandable tubular members. In a preferred embodiment, the tubular member 1905 
is an expandable casing in order to optimally provide high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are further releasably coupled to the release member 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The reslltont panels 1910 are preferably adapted to extend to the position 
1925 upon being released by the release member 1920. In a preferred 
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embodiment, the resilient panels 1910 are coupled to the tubular member 1905 by 
welding in order to optimally provide high strength. The re^lient panels 1910 may 
be fabricated frorri any number of conventional commerdaity a>^iiable resilient 
materials. In a prefened embodiment, the resilient panels 1910 are fabricated from 
5 spring steel in order to optimally store elastic radially directed energy. 

The engagement members 1915 are coupled to Corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partially penetrate, the wellbore casing 1500, or other preexfsting stoicture. 

The release member 1920 is releasably coupled to the resilient panels 1910. 

10 The retease member 1920 Is preferably adapted to controllably release the resilient 
panels 1910 from their initial strained positions In order to permit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 is releasably coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydraulic signals are communicate to and/or from 

15 the release member 1920. The release member 1920 may be any number of 
conventionai commercially available release devioes. 

Referring to FIGS. 20a to 20d, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 20a, a wellbore casing 2000 is positioned 

20 withbi a subterranean formation 2005. The wellbore casing 2000 rray be positioned 
in any orientation from the vertical direcUon to the horizontal direction. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000, or due to a prior 
perforation or fracturing operation performed upon the sunounding subterranean 

25 formation 2005. As will be recognized by persons having ordinary skill In the art, the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

In a preferred embodiment, an apparatus 2015 is utijized to seal off the 
openings 2010 in the wellbore casing 2000. More generally, the apparatus 2015 is 

30 preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 2015 preferably indices a suppoit member 2G20, an 
expandabte tubular member 2025, an expansion cone 2030, a coupling 2035, a 
resilient anchor 2040, and one or more seals 2045. 
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The support member 2020 Is preferably adapted to be coupled to a surface 
location. The support member 2020 is further coupled to the expansion cone 2030. 
The support member 2020 is preferably adapted to convey pressurized fluidic 
nwterlals and/or electrical current and/or communication signals from a surface 
location to the anchor 2040. The support member 2020 may, for example, be 
conventional commeidaliy available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2025 is removably coupled to the 
expansion cone 2030. In a preferred embodiment, the expandable tubular member 
2025 bidudes one or more engagement devices that are adapted to couple with and 
penetrate the welibore casing 2000. In this manner, the expandable tubular 
member 202S Is optimally coupled to the welibore casing 2000. In a preferred 
embodiment, the engagement devices Include teeth for biting Into the surfece of the 
weflbore casing 2000! In a pr^erred embodiment, the expandable tutHilar member 
2025 further includes one or nwre sealing members 2045 on the outsMe surtaoe of 
the expandable tubular member 2025 In order to optimally seal the interface 
between the expandable tubular member 2025 and the welibore casing 2000. 

In a prefenned embodiment, the expandable tubular memiber 2025 btdudes a 
lower sectton 2050. an Intennediate sectkm 2055, and an upper sectton 2060. In a 
prefaned embodiment, the wall thteknesses of the kMver and intennediate sections, 
2050 and 2055, are less than the wail thickness of the upper section 2060 in order 
to optimally fadlKate the radial expanskm of the expandable tubular member 2D25. 
In a preferred embodiment, the sealing members 2045 are provided on the outside 
surface of the upper section 2060 of the expandable, tubular member 2025. . In a 
preferred embodiment, the resilient anchor 2040 is coupled to the tower sectton 
2050 of the expandable tubular member 2025 in order to optimally anchor the 
expandable tubular member 2025 to the welibore casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 is further 
provided substentially as disctosed in one or more of the foltowing: (1) U.S. utility 
patent applicatton serial no. 09^454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
appBcatfon no. 60/1 1 1,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
uBiity patent appHcatkm serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. whteh claimed the benefit of the filing date of U.S. provisional 
appHcatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
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serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the Iwnefit of the filing date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provlstonal applteation no. 60/108.558. attorney dodtet no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2(K)0, which claimed the Iwnefit of the filing date of 
U.S. proviskmal applteation no. 60/124,042, filed on 3/11/1999; (7) U.S. utHity patent 
appiteatnn no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
whtah claimed the benefit of the fftng dates of U.S. provlstonal application no. 
60/121,841, attorney docket no. 25791.12, filed on 2^1999 and U.S. provlstonal 
applkatton no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utWty appNcatton no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provlstonal serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utW^ patent 
appHcatton no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000, 
whteh claimed the ben^ of the filing date of U.S. provisional patent application 
serial no. 60/137.098, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utilHy patent applteatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provlstonal applicatton 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039.- attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provlstonal patent application serial no. 
60/162.671. atton>ey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provlstonal 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provlstonal patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of whteh are 
incorporated herein by reference. 

The expanston cone 2030 is preferably coupieo to the support member 2020 
and the coupling 2035. The expanston cone 2030 Is preferably adapted to radially 
expand the expandabto tubidar member 2025 when the expanston cone 2030 is 
axiaily displaced relative to ttee}q>andabie tubular member 2025. . 
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In a preferred embodiment, the expansion cone 2030 is provided 
substantlaHy a$ disclosed in one or mwe of the following: (1) U.S. utility patent 
application serial no, 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which daimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney dodcet no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of tine filing date of U.S. provisional 
appOcaCon no. 60/121.702, filed on 2/2i5/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
d^med the benefit of the filing date of U.S. provistonal applicatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent appycation serial no. 09/440,338. 
attorney docket no. 26791.9.02, filed on 11/15/1999, whteh claimed the benefit of 
the filing date of U.S. proyislonal application no. 60/108.558, attorney docket no. 
25791.9. filed on 11/18.1998; (5) U.S. pnjvistonal patent applicatton no. 60/183.546, 
filed on 2/180000: (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.1 1.02. filed on 3/10/2000. whteh dainnied the benefit of the filing date of 
U.S. provistenal appiteation no. 60/124,042, filed on 3/11/1999; (7) U.S. utHity patent 
appiteation no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
whteh daimed the benefit of ttw filing dates of U.S. provistonal appiteation no. 
.60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
appiteation no. 60/154.047, attorney docket no. 25791.29. filed on 9/18/1999; (8) 
U.S. utility appiteation no. 09/511,941, attorney docket no. 25791.16,02. fitod on 
2/24/2000. which claimed ttie benefit of ttie filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. fited on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attomey docket no. 25791.17.02, fited on June 7. 2000. 
whteh dainted the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137,998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appiteation no. 09/559,122, attomey docket no. 25791.23.02. filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provistonal application 
no. 60/131.106. attomey docket no. 25791.23, fited on 4/26/1999; (11) U.S. 
provisional appiteation no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
80/162.671, attomey docket no! 25791.27, filed on 11/1/1999; (14) U.S. provisiona! 
application no. 60/159,039, attomey docket no. 25791.36. filed on 10/12,1999; (15) 

80 



U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disdosuras of which are 
incorporated herein by reference. 

The coupling 2035 is preferably coupled to the support member 2020. the 
expansion cone 2030. and the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fluidic materials and/or electrical cunent and/or 
oommunlcation signals from a surface location to the anchor 2035. The coupling 
2035 may. for example, be conventtonal oommerciaily available slick wire, braided 
wire, coiled tubing, or drilling stock material. In a prefen^ embodiment, the 
coupling 20^ is decoupled from the anchor 2040 upon initiating the axial 
displacement of the expansion cone 2030. 

The anchor 2040 Is preferably coupled to the lower sectton 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 
further preferably adapted to be oontrollably coupled to the weUbore casing 2000. 

Referring to HGS. 21a and 21b. in a preferred embodiment, the anchor 2040 
includes a housing 2100, one or more spikes 2105. and one or more corresponding 
actuators 2110. In a preferred wnbodtment. the spikes 2105 are outwardly 
extended by the oonesponding actuators 2110. In an altematlve embodiment, the 
spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwardly. In 
another altematlve embodiment, the spites 2105 are outwardly extended by placing 
a quantify of fluidic material onto the spites 21 OS. 

The housing 2100 is coupled to the tower sectton 2050 of the expandable 
tubular member 2025, the spikes 2105, and the actuators 21 10. The housing 2100 
Is further preferably coupled to the coupling 2035. In a preferred embodiment, the 
housing 2100 Is adapted to convey eledrtoal, oommuntoatton. and/or hydraulic 
signals fraim the coupling 2035 to the actuators 2110. 

The spikes 2105 are preferably movably coupled to the housing 2100 and 
the corresponding actuators 21 10. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial directkin to engage, and at \aasX partially penetrate, the 
wellbore casing 2000, or other preexisting structure sudh as, for example, the 
welibore. Each of the spikes 2105 further preferably include a concave upwardly 
feeing surfece 2115. In a prefen^d emtiodiment. the placement of a quantity of 
fluMie materfel such as. fdr example, a barite plug or a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the weilbore casing 2000, or other preexisting structure such as. for 
example, the weilbore. Alternatively, the upward displacement of the apparatus 
2015 causes the splices 2105 to pivot outwardly away from the housing 2100 to 
5 engage the weiit)ore casing 2000, or other preexisting structure such as, for 
example, the wellt>ore. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding spikes 2105. The actuators 2110 are preferably adapted to apply a 
force to the conesponding spikes 2105 sufficient to pivot the corresponding spikes 
10 2105 outwardly and away from the housing 2100. The actuators 2110 may be any 
number of oonventtonal commerdally available actuators such as, for example, a 
spring, an electric or hydraulic motor, a hydraulic piston/(^lnder. In a prefen-ed 
embo(fiment. the actuators 2100 are hydraulic pistons in order to optimally provkle 
ease of operatksn. In an alternative 'embodlnrMnt. the actuators 2110 are omitted 
15 and the spikes are plvotally coupled to the housing 21 00. 

Refwrlng to FIGS. 22a. 22b. and 22c In an alternative embodiment, the 
anchor 2040 Includes the housing 2100, one or more petal baskets 2205. and one 
or more corresponding actuators 2110. In a prefierred embodiment, the petal 
baskets 2205 are outwardly extended by the connesponding actuators 2110. In an 
20 aHamative embodiment, the petal baskets 2205 are outwardly actuated by^ 
displacing the apparatus 2015 upwardly. In another alternative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity of fluklic material 
onto thepetal baskete 2205. 

The housing 2100 Is coupled to the tower eedion 2050 of the expandable 
25 tubular member 2025, the petel baskete 2205. and the actuators 21 1 0. 

The petel baskete 2205 are prefarably movably coupted to the housing 2100 
and the conesponding actuators 2110. The petel baskete 2205 are preferably 
adapted to pivot retetive to the housing 2100. The petel baskete 2205 are further 
preferably adapted to extend outwardly in a radial directfon to engage, and at teast 
30 partially penetrate, the weilbore casing 2000, or other preexisting stoicture. As 
illustrated In FIG. 22c, each of the petel baskete 2205 further preferably include a 
concave upwardly facing surface 2215. fn a prefened embodiment, the ptecement 
of a quantity of fluidic matertel such as, for exampte. a barite plug or a flex plug, onto 
the surfaces 2215 causes the petal baskete 2205 to pivot outwardly away from the 
35 housing 2100 to engage the weiibore casing 2000, or other preexisting structure. 
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Altematively. the weight of the fluidtc materials plaoed onto the petal txaskets 2205 is 
sufficient to anchor the expandable tubular member 202S. Alternatively, the upward 
displacement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the housing 2100 to engage the wallbore casing 2000. or other 
preexisting structure. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
conresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2205 sufficient to pivot the 
corresponding petal baskets 2205 outwardly and away from the hcHistng 2100. In 
an alternative embodiment the actuators 2110 are omitted and the petal baskets 
are pivotally coupled to the housing 21 00. 

In an altemative embodiment, the anchor 2040 includes one or more spikes 
2105 and one or more petal basket 2205. 

As illustrated in FIG. 20a, the apparatus 2015 is preferably posittoned within 
the welibore casing 2000 with the expandable tubular member 2025 posittoned in 
opposing relatton to the opening 201 0. 

As illMstrated in FIG. 20b. in a preferred embodiment, the anchor 2040 is 
then anchored to the wellbore casing 2000. In this manner, the lower sectton 2050 
of the expandable tubular member 2025 is anchored to the wellbore casing 2000 or 
the wellbore casing. In a preferred embodiment, the arichor 2040 is anchored by a 
control and/or electrical power signal transmitted from a surfeoe tocatton to the 
actuators 21 10 of the anchor 2040. In an altemative embodiment, the anchor 2040 
Is anchored tb the wellbore casing 2000 by upwardly displacing the apparatus 2015. 
In an altemative embodiment, the anchor 2040 is anchored to the wellbore casing 
2000 by placing a quantity of a flukiic material such, for example, a barito plug or a 
flex plug, onto the spikes 2105 or petal baskets 2205 of the anchor 2040. In an 
alternative embodiment, the anchor 2040 is omitted, and the apparatus 2015 Is 
anchored by pladng a quantity of a fiuidic material such, for exampte, a barite plug 
or a flex plug, onto at least the lower and/or the intermediate secttons, 2050 and 
2055, of the expandable tubular memt>er 2025. 

In an altemative embodiment, a compressible cement and/or epoxy is then 
injected into ,the annular space betv^n the unexpended portton of the tubular 
member ^25 and the vrallbore casing 2000. The compressible cement and/or 
epoxy Is then permitted to at least parflally cure prior to the Inftlatlon of the radial 
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expansion process. In the manner, an annular structural support and fiuidic seal 
provided around the tubular member 2025. 

As illustrated in FIG. 20c, in a preened embodbnent. the expansion cone 
2030 is then axialiy displaced by applying an axial force to the support member 
2020. In a preferred embodiment, the axial displacement of the expar^ion cone 
2030 radially expands the expandable tubular member 202S into Intimate cortfact 
with the walls of the weltbore casing 2000. 

As Illustrated In FIG. 20d, in a preferred embodiment, after the expandable 
tubular member 2025 has been completely radially expanded by the axial 
displacement of the expansion cone 2030. the opening 2010 in the wellbore casing 
2000 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 2000 are optintaily provided. More generally, the 
apparatus 2015 is used to repair or form wellbore casings, pipelines, and stoictural 
supports. 

Referrin{| to FIGS. 23a to 23e. an aitemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 23a. a wellbore casing 2300 and an open 
hole wellbore section 2305 are positioned withiin a subterranean formation 2310. 
The wellbore casing 2300 and the open hole wellbore section 2305 may be 
positioned in any orientation from the vertical direction to ttie horizon 

In a preferred embodiment, an apparatus 2320 is utilteed to form a new 
section (rf weHbdre casing withbi the open hole wellbore section 2305. More 
generally, the apparatus 2320 Is preferably utilind to form or repair wefflMre 
casings, p^p^ines, or structural supports. 

The apparatus 2320 preferably includes a support member 2325, an 
expandable tubular member 2330. an expansion cone 2335, one or more upper 
seaBng members 2340. and one or more sealing members 2345. 

The support member 2325 is preferably adapted to be ootq)led to a surface 
location. The support member 2325 is further coupled to the expansion oone 2335. 
The support member 2325 may, for example, be conventional commercially 
available slick wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2330 is removably coupled to the 
expansion cone 2335. In a prefened emtxxliment, the expandable tubular member 
2025 further includes one or more upper and tower sealing nramt>ers, 2340 and 
^5. on the outside surface of the expandable tubular member 2330 in order to 
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optimally seal the Interface between the expandable tubular member 2330 and the 
w^lbore casing 2300 and the open hole weiibore section 2305. 

In a prefenred embodiment, the expandable tubular member 2025 further 
indudes a lower section 2350. an intemnediate section 2355. and an upper section 
2380. In a prefenned embodiment, the wall thicknesses of the lower and 
intermediate sections, 2350 and 2355, are less than the wall thtekness of the upper 
section 2360 in order to optimally facilitate the radial expansion of the expandable 
tubular member 2330. In a preferred embodiment, the lower section 2350 of the 
expandable tubular member 2330 includes one or more slots 2365 adapted to 
permit a fluidic sealing material to penetrate the lower section 2350. 

In a prefenied erDbodiment, the expandable tubular member 2330 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,13?, attonney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 11 ,293, attorney dodcet no. 25791 .3. filed on 1 2/7/1 998; (2) U.S. 
utiliiy patent application serial .no. 09/510,913, attorney dodrat no. 25791.7.02. filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no, 09/502.360, attorney dodtet no. 25791.8.02. filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provisional applicaUon no. 60/119,611. 
attorney dodtet no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02, fited on 11/15/1999, vAAch daimed the benefit of 
the filing date of U.S. provisional applk»tk)n no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applteatkm no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appHcation no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the fiHng date of 
U.S. provlstonal application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provlstonal application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 ahd U.S. provlstonal 
app!icatiof> no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000. whidi daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09^,946. attwnsy docket no. 25791.17.02. filed on June 7. 2000. 
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which claimed the tMnefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which dalmed thd benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlstonal application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143,039, attonrtey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisk)nal patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/19^9; (14) U.S. provistonal 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of whteh are 
incorporated herein by reference. 

The expanston cone 2335 is preferably coupled to the support member 
iS^. The expanskNl cone 2335 is further preferebly removably coupled to the 
expandable tubular member 2330. The expanston cone 2335 is preferably adapted 
to radially expand the expandable tubular member 2330 when the expansion cone 
2335 is axially disptaoed relative to the expandable tubular member 2330. 

In a preferred embodiment, ttte expanston cone 2335 is provkled 
substantially as disdosed in one or more of ttie following: (1) U.S. utfHty patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed 0ie benefit of ttw filing date of U.S. provisional patent 
appNcation na 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of ttie filing date of U.S. proviskMWl 
appitoation no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 
dalmed ttie benefit of the filing date of U.S. provistonal application no. 60/1 19,61 1, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which dalmed ttie benefit of 
tile filing date of U.S. provlsional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. ^91.11.02. filed on 3/10/^)00. whteh dalmed ttie benefit of the filing date of 
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U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utmty patent 
application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
wttich dainrad the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. proviskxial 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09^.946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
whteh claimed the t)enefit of the filing date of U.S. proviskxial patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appiicatton no. 09/559.122. attonrwy docket no. 25791,23.02, filed on 
4/26/2000. wMch claimed the benefit cf the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
imvistonal appllcatton no. 60/146.203, attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no! 6W143.039, attomey docket no. 
25791^. filed on 7/9/1999; (13) U.S. provislonai patent appllcatton serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appltoatton no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appltoatton no. 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appllcatton no. 60/165.228. 
attorney docket no. 25791.39. fited on 11/12/1999. the disctosures of which are 
Incorporated herein 1^ reference. 

The upper sraling member 2340 oouptod to the outsUe surface of the 
upper section 2360 of the expandabto tubular member 2330. The upper sealing 
member 2340 is preferably adapted to fluklldy seal the Inteiface between the 
radially expanded upper section 2360 of the expandable tubular member 2330 arid 
the wellbore casing 2300. The upper sealing nf»mber 2340 may be any number of 
conventtonal commercially available sealing members, in a preferred embodiment, 
the upper sealing member 2340 is a viton rubber In order to optimally provtoe toad 
carrying and pressure sealing capacity. 

The tower sealing member. 2345 Is preferably coupled to the outside surface 
of the upper sectton 2360 of the expandable tubular member 2330. The lower 
sealing men*er 2340 Is preferably adapted to fluWldy seal the Interface between 
the radially expanded upper section 2360 of expandable tubular member 2330 
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and the open hole weiibore section 2305. The lower sealing memt>er 2345 may t>e 
any number of conventional commercially available sealing members. In a preferred 
embodiment^ the lower sealing member 2345 is viton rubber in order to optimally 
provide load carrying arKl sealing capacity. 

As illustrated in FIG. 23a, the apparatus 2320 is preferably positioned within 
the weiibore casing 2300 and the open hole weiibore section 2305 with the 
expandable tubular member 2330 penned in overlapping relation to the weiibore 
casing 2300. 

As illustrated in FIG. 23b, in a prefen^ embodiment, a quantity of a 
hardenabte fluldic seating material 2365 is then injected into the open hole weiibore 
section 2305 proximate to the lower section 2350 of the expandable tubular member 
2330. The sealing material 2365 may be any number of conventional commercially 
available sealing materials such as. for example, cement and/or epoxy resin. In a 
preferred embodiment, the hardenable fluidic sealing material 2365 at least partially 
enters the slots provided in the lower section 2350 of tt)e expandable tubular 
member 2330. 

As Illustrated In FIG. 23c the hardenable fluidic sealing material 2365 is 
preferably then pemnttted to at least partially cure. In tills manner, tite lower section 
2350 of the expandable tubular member 2330 Is anchored to ttie open hole weiibore 
section 2305. 

In an aKemative embodiment, a compressible cement and/or epoxy is then 
injected into ttie annular space between ttie unexpended portion of the tubular 
member 2330 and ttie weiibore casing 2300. The compressibte cement and/or 
epcncy is then pemnltted to at least partially cure prtor to ttie Initiation of ttie radial 
expansion process. In ttiis manner, an annular structural support and fluidic seal is 
pmvided around ttie tubuter member 2330. 

As iflustrated in FIG. 23d, in a preferred embodiment, the expansion cone 
2335 is ttien axially displaced by applying an axial force to ttie support member 
2325. In a preferred embodiment, ttie axial displacement of ttie expansion cone 
2335 radially expands ttie expandable tubular ^member 2330 into Intimate contact 
witti tiie walls of the weiibore casing 2300. 

As illustrated In FIG. 23e, in a preferred embodiment, after ttie expandable 
tubular member 2330 has been completely radially expanded by ttie axial 
dispiacenfient of the expansion cone 2335, a new section of weiibore casing Is 
formed that preferably indudes ttie radially expanded tubular member 2330 and an 
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outer annular layer of a fluidic sealing material. More generally, the apparatus 2320 
leed td repair or form welibore casings, pipelines, and structural supports. 

Referring to FIGS. 24a to 24c, an alternative emt)odiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structuiB 
will now be described. Referring to Fig. 24a, a wellbore casing 2400 and an open 
hole wellbore section 2405 are positioned within a subterranean formation 2410. 
The weilbora casing 2400 and the open hole wellbore section 2405 may bo 
petitioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2420 is utilized to fonn a new 
section of wellbore casing , within the open hole wellbore section 2405. More 
generally, the apparatus 2420 is preferably utilized to fonm or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2420 preferably includes a support member 2425. an 
expandable tutelar member 2430. an expansion cone 2435^ a coupling 2440. a 
packer 2445. a mass 24S0. one or more upper sealing members 2455. arid one or 
more sealing members 2460. 

The support member 2425 is preferably adapted to be coupled to a surfeoe 
location. The support member 2425 Is further coupled to the eicpansion cone 2435. 
The support member 2425 is preferably adapted to convey electrical, 
communication, and/or hydraulic signals to and/or from the packer 2445. The 
support member 24^ may. for example, be oonventkHial commercially available 
slick wire, braUed wire, coiled tubing, or drilling stock material. 

ThB expandabfe tubular member 2430 is removably coupled to the 
expansion cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a prefenBd embodiment, the 
expandable tubular member 2430 further includes one or more upper and lower 
seaHng members, 2455 and 2460, on the outside surface of the expandable tubular 
nrwmber 2430 In order to optimally seal the Interface between the expandable 
tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
section 2405; 

fn a prefemed emt)odin)ent, the expandable tubular member 2430 further 
includes a lower section 2465, an intermediate section 2470, and an upper section 
2430. In a preferred embodiment, the wall thidcnesses of the lower and 
tntennediate secttons. 2465 and 2470, are less than the wall thickness of the upper 
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section 2475 In order to optimally facilitate the nmlial expansion of the 6xpandat>le 
tubi^r member 2430. In a preferred embodiment, the tower section 2465 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
provided substantially as disciosed in one or more of the following: 

The expansion cone 2435 is preferably coupled to the support mofnber 2425 
and the coupling 2440. The expansion cone 2435 is further pi^rably removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
the expansion cone 2435 is axiaily displaced relative to the expandable tubular 
mend)er2430. 

In a prefenied embodiment, the expansion cone 2435 is provided 
substantially as disdpsed In one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139. attomey docltet no. 25791.3.02. filed on 
12/3/1999. which claimed the ben^ of the filing. date of U.S. provisional patent 
application no. 60/1 11,293. attomey docket no. 25791.3. Hied on 12/7/1998; (2) U.S. 
utilHy patent application serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, whteh claimed the benefit of the filing date of U.S. provlstonal 
applcatton no. 60/121.702. filed on 2/25/1999; (3) U.S. ufility . patent appflcatton 
serial no. 09/502,350, attomey docket no. 25791.8.02. filed on 2/10/2000. whteh 
claimed the benefit of the filing date of U.S. proviskxtai applteatkm no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent appiicatten serial no. 09/440.338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provistenal applicatten no. 60/108,558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applteation no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent appllcatton no. 09/523.460. attomey docket 
no. 25791.1 1.02, filed on 3/10/2000, which daimed the benefit of the filing data of 
U.S. provlstonal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appllcatkxi no. 09/512,895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provistonal application no. 
60/121,841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attomey docket no. 25791.16.02, filed on 
2/24/2000. which dainned the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 

90- 



application no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000, 
which datmed the l)enefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney doclcet no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4I26/2O00. which claimed the benefit of the filing date of U.S. provisional applteaflon 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provlstonal application no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provlstonal patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appOcatton no. 60/159,039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provlstonal patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The coupling 2440 is preferably coupled to the support member 2425 and 
the expansion cone 2435. The coupling 2440 is preferably adapted to convey 
electrical, communteatton. and/or hydraulic signals to and/or from the packer 2445. 
The coupling 2440 may be any number of oonventtonal support members such as, 
for example, commercially available sHck wire, brakled wire, colled tubing, or drilling 
stock material. 

The packer 2445 is coupled to the ooupHng 2440. The packer 2445 is further 
removably coupled to the tower sectton 2465 of the expandable wellbore casing 
2430. The packer 2445 is preferably adapted to provtoe sufficient fHcttonal fbrce to 
support the tower sedton 2465 of the expandabte weHboie casing 2430 and the 
mass 2450. The packer 2445 may be any number of oonvenUonal commercially 
availabto packers. In a preferred embodiment, the packer 2445 Is an RTTS packer 
available from Halliburton Energy Ser^^ces in order to optimally provUe multlpto sets 
and reteases. In an alternative embodiment, hydraulto sNps may be substituted fbr, 
or used to supplement, the packer 2445. 

The mass 2450 is preferably coupted to the lower section 2465 of the 
expandable tubular member 2430. The mass 2450 is preferably setected to provide 
a tensito toad on the lower sectton 2465 of the expandable tubular member 2430 
that ranges from about 50 to 100 % of the yield point of the upper sectton 2475 of 
the expandabte tubular member 2430. In this manner, when the packer 2445 Is 
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released, the axial force provided by the mass 2450 optimally radially expands and 
extrudes ttie expandable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 sealing member 2455 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the weilbore casing 2400. The upper sealing member 2455 may be any 
number of conventional commercialiy available sealing members. In a prefened 
embodiment the upper seaDng member 2455 is viton rubber in order to optirnally 
10 provide load carrying and pressure sealing capacity. 

The lower sealing member 2460 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The lower 
sealing member 2460 is preferebly adapted to fluididy seal the Interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 

19 and the open hole weilbore section 2405. The lower sealing nnember 2460 may be 
any numt)er of oonventbnal oommerciaily available sealing members. In a preferred 
embodiment, the lower seafing member 2460 is viton rubber in order to optimally 
provide lead bearing and sealing capacity. 

As illustreted in FIG. 24a, the apparatus 242Q is preferably positioned within 

20 the weilbore casing 2400 and the open hole weilbore section 2405 with the 
expandable tubular member 2430 positioned in overlapping relation to the weilbore 
cas^ 2400. In a pr^erred embodiment, the weight of the mass 2450 is supported 
by the support memtier 2425, the expansion cone 2435, the coupling 2440, the 
. packer 2445, and the lower section 2465 of the expandable tubular member 2430. 

25 In this manner, the intermediate section 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450. 

As illustrated in FIG. 24b. in a preferred embodiment, the packer 2445 is 
ttien released from connection vAth the tower section 2465 of the expandable tubular 
member 2430. In this manner, the mass 2450 is preferably now supported by the 

30 support member 2425, expansion cone 2435, and the lower and intermediate 
sections, 2465 and 2470, of the expandable tubular member 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radially expanded by, and extruded off of, the expanston cone 
2435. in a preferred embodiment, during the exbusion process, the position of the 
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support member 2425 is adjusted to ensure an ovwiapping relation between the 
expandable tubular member 2430 and the wellbore casing 2400. 

In an attemative embodiment, a compressible cement arui/or epoxy is 
injected into the annular space between ttie unexpended portion of the tubular 
member 2430 and the weUbore casing 2400 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural suppwt and fluidic seal is provided around the tubular 
member 2430. 

As illustrated in FIQ. 24c. in a preferred embodiment, after the expandable 
tubitor member 2430 has been completely extnided off of the expansion cone 2435, 
a new section of welibore casing is formed that preferably includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2420 used to repair or fom welibore 
casings, pipelines, and stnictural supports. 

In an alternative embodbnent. the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. In a preferred embodiment, the 
mass 2450 is fabricated from a thick walled tutelar member that ts concentric with 
respect to the support ihember 2425. and also rests on top of the upper section 
2475 (rf the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430. the expmslon cone will canry the mass 2450 out of 
the welibore 2405. 

Referring to FIGS. 25a to 25c, an altemath^ embodiment of an apparatus 
and method for coupling an expandable tubular member to a preej^tlng structure 
will now be described. Referring to Fig. 25a. a weHbore casing 2500 and an open 
hole welibore section 2505 are positioned within a subterranean formation 2510. 
The weill)ore casing 2500 and the open hole welibore section 2505 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2520 is utilized to form a new 
section of welibore casing within the open hole wellMre section 2505. More 
generally, the apparatus 2520 Is preferably utilized to form or repair welibore 
casings, pipelines, or structural supports. 

The apparatus 2520 preferably Includes a support member 2525, an 
expandable tubular member 2530, an expansion cone 2535^ a chamber 2440. an 
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end plate 2545, one or more upper seaBng members 2555. and one or more sealing 
members 2560. 

The support member 2525 Is preferably adapted to be coupled to a suffeK» 
location. The suppoA member 2525 is further coupled to the expansion cone 2535. 
The support member 2525 is preferably adapted to convey ftMHc materials to and/or 
from the chamber ^40. The support member 2525 may, for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stodt material. 

The expandable tubular member 2530 is removably coupled to the 
expansion cone 2535. In a prefenwJ embodiment, the expandable tubular member 
2530 further includes one or more upper and lower sealing members, 2555 and 
2560, on the outside surface of the expandable tubular member 2530 in order to 
optbnally seal the interface between the expandable tubular nnenfiber 2530 and the 
wellbore^casing 2500 and the open hole wellbore section 2505. 

In a prefened embodiment, the expandable tubular member 2530 further 
includes a lower sectioh 2565, an intemtediate section 2570, and an upper section 
2530. in a preferred embodiment, the wall thidtnesses of the lower and 
intemnediaiB sections, 2565 and 2570. are less than the wall thickness of the upper 
sedton 2575 in order to optimally facilitate the radial expanskm of the expandable 
tubular member %30. 

In a preferred embodiment, the tower section ^5 of ttw expandcdE>le tubular 
member 2530 further includes the charnber 2540 and the end plate 2545. 

In a preferred embodiment, the expandedile tubular member 2530 is further 
provided substantially as discksed in one or morg of the fbltowing: (1) U.S. utility 
patent appiteaUon serial no. 08/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, vwhfch claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appOcation serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
applicatton no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent appiicatkm 
serial no. 09/502.350. attorney docket no. 25791.8.02. flted on 2/10/2000, w»hich 
dalmed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent appfication serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. vwhich claimed the benefit of 
the filing date of U.S. provlstonai applicatton no. 60/108.658. attorney docket no. 
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25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. ewi83.546, 
filed on 2/18/2000: (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the Iwnefn of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the l)enefit of 4he filing dates of U.S. provistonal applteatkMi no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
applfcatfon no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attonney docket no. 25791. 1«.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.007, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appitoatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
whteh claimed the tMnefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of ttie filing data of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203, attorney docket no. 25791.25, fited on 
7/29/1999; (12) U.S. provisional applteation no. 60/143,039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27, fHed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039, attorney docket no. 25791.36, fltod on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159,033, attorney docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provistonal patent applteation no. 60/165,228, 
attomey docket ho. 25791.39. fited on 11/12/1999, ttie disctosures of which are 
incorporated herein by reference. 

The expansion cone 2535 is preferably coupled to ttta support member 
2525. The expansion cone 2536 Is further preferably removably coupled to ttie 
expandable tubular member 2530. The expansion cone 2535 is preferably adapted 
to radially expand the expandabte tububr member 2530 when ttie expansion cone 
2535 is axlaily displaced relative to ttie expandable tubular member 2530. The 
ejqjansion cone 2535 is furttier preferably adapted to convey fluWIc materials to 
and/or from ttie chamber 2540. 

In a preferred embodiment, the expanston cone 2535 is provided 
substantially as disclosed In one or more of ttie following: (1) U.S. utility patent 
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application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12^1999, wtiidi daimed the benefit of the filing date of U.S. provisional patent 
^cation no. 60/1 1 1.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
5 on 2/23/2000. which claimed the l>enefit of the filing date of U.S. proviskxuil 
appltoatkxi no. 60/121.702. flted on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.6.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 

10 attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provj8k>nal applicatton no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183.546. 
filed on 2/18/2000: (6) U.S. utility patent applicatkm no. 09/523.460. attorney docket 
no. 25791;11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 

15 U.S. provistonal applteation no. 60/124,042, filed-ori 3/1 1/1999; (7) U.S. utility patent . 
appOcaiton no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which daimed the benefit of the filing dates of U.S. provistonal applicatton no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provislonai 
appOcatton no, 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 

20 U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000, whtoh daimed flie benefit of the filing date of U.S. provi^onai serial no. 
60/121,907. attorney docket no. 25791.16. fitod on 2/26/1999; (9) U.S. utility patent 
appUcatton no. 09/588,946, attorney docket no. 25791.17.02. fited on June 7. 2000. 
which daimed the benefit of the filing date of U.S. provistonal patent applicatton 

25 serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10). U.S. 
utility patent applicatton no. 09/559,122. attorney docket no. 25791.23.02, fitod on 
4/26/2000. which daimed the benefit of the filing date of U.S. provisional applicatton 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203, attorney docket no. 25791.25. filed on 

30 7/29/1999; (12) U.S. provistonal applicatton no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033. 'attorney docket no. 25791.37, 

35 fited on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
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attorney docket no. 25791.39. filed on 11/12^1999, the disclosures of wtilch are 
incorpoFated herein by reference. 

The chamlwr 2540 is defined by the interior portion of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fluidic materials having a higher density than the fluidic materiais outside of the 
expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surfeice 
of the upper section 2575 of the expandable tubular niember 2530. The upper 
sealing member 2555 is preferably adapted to fluididy seal the Interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the weBbore casing 2500. The upper sealing member 2555 may be any 
number of conventional commercially available seafing nwmbera. In a preferred 
enrdxxliment. the upper sealing member 2555 is viton nibber in order to optimally 
provide load carrying and pressure sealing capacity. 

The lower sealmg member 2560 is pr^rebty coupled to the outside surfeoe 
of the upper section 2575 of the expandable tubular member 2530. The lower 
sealing member 2560 is preferably adapted to fluidiciy seal the Interface between 
the radially expanded upper section 2575 of the expandable tubular merrdwr 2530 
and the open hole weHbore section 2505. The lower sealing member 2560 may be 
any nuinber of conventional commercially available sealing membere. In a preferred 
embodiment, the lower sealing member 2560 Is vllon rubber In order to optimaiiy 
provide load carrying and pressure sealhg capacity. 

As illustrated in FIG. 25a. the.apparatus 2520 is preferably positioned within 
the wellbore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular member 2530 positioned in overlapping relation to the vvellbore 
casing 2500. 

As illustrated in FIG. 25b, a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material within the region 2585 outside 
of the expandable tubular member 2530 Is injected into the chamber 2540. In a 
prefenwl enAodiment. the difference in hydrostatic pressure between ttie chamber 
2540 and the region 2585. due to the differences in fluid densities of these regions, 
causes the expandable tubular member 2530 to be radially expanded by, and 
extnjded off of. ttje expansion cone 2535. In a preferred embodiment, during the 
extnjsion process, the position of the support member 2525 is adjusted to ensure an 
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overlapping relation between the expandable tubular nnember 2530 and the welibore 
casing 2500. In a preferred embodinnent, the quantity of the fluidic material 2580 
initially Injected into the chamber 2540 is subsequently increased as the size of the 
chamber 2540 Increases during the extrusion process. In this nwnner, high 
pressure pumping equlpn^ent is typically not required, or the need for it is at least 
minimized, father, in an exemplary embodiment, a column of the fluidic material 
2560 Is maintained within the support member 2525. 

In an aKemative embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpended portion of the tubular 
member 2530 and the wellbore casing 2500 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably pemittted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal Is provided around the tubular 
member 2530. 

As illustrated in FIG. 25c, in a prefened embodiment, after the expandable 
tubular mernber 25d0 has been completely extruded off of the expansion cone 2535, 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular niember 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 Is used to repair or fomn wellbore 
casings, pipelines, and structural supports. 

Referring to FIGS. 26a to 26c. an alternative embodiment of an apparatus 
and method for coupling an exparidabie tubular mend>er to a preexisting structure 
will now be described. Refening to Fig. 26a, a weUbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a subterranean formation 2610. 
The weObore casing 2600 and tt\e open hole wellbore section 2605 may be 
positioned in any orientation from ttie vertical direction to approximately the 
horizontal direction. 

In a prefenred embodiment, an apparatus 2620 is utilized to form a new 
section of wellbore casing wittiin the open hole wellbore section 2605. More 
generally, Vt\e apparatus 2620 Is preferably utilized to fonn or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus' 2620 preferably indudes a support menr^r 2625, an 
expandable tubular member 2630, an expansion cone 2635, a slip joint 2640. an 
end plate 2545, a chamber 2650, one or more slip members 2655, one or more 
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sealing members 2670, one or more upper seaHng members 2675. and one or more 
lower sealing members 2680. 

The support member 2625 is preferably adapted to be coup(ed to a surfece 
location. The support member 2625 is further coupled to the expansion cone 2635. 
The support member 2625 is preferably adapted to convey fluldic materials to and/or 
from the chamber 2640. The support member 2625 may. for example, be 
conventional commerdaBy available slick wire, braided wire, odled tubing, or drilling 
stock material. 

The expandable tubular member 2630 is removably coupled to the 
expanston cone 2635. In a prefened embodiment, the expandable tubular member 
2630 further Includes one or more upper and tower sealing members, 2675 and 
2680, on the outsMe surface of the expandable tubular member 2630 in order to 
optimaliy seal the Interface between the expandable tubular member 2630 and the 
weDbore casing 2600 and the open hole wellbore set^on 2605. 

In a preferred eir^iment, the e)qc>andable tubular member 2630 further 
includes a tower section 2685. an intennediato section 2690. and an upper sectton. 
2695. In a prefened embodiment, the wall thteknesses of the tower and 
bitsnnedlate sections. 2685 and 2690. are less than the wall thickness of the upper 
sedton 2695 in order to optimally fedntate the radial expansion of the expandabte 
tubular member 2630. 

In a prefenPBd embodiment, the tower sectton 2685 of the expandable titular 
inember 2630 houses the slip Joint 2640, the end plato 2645, the slips 2655, and the 
sealing members 2670. In a prefened embodiment, the interior portton of the tower 
sectton 2685 of the expandable tubular member 2630 betow the expanston cone 
2635 and above the end plate defines the chamber 2650. in a preferred 
embodiment, the tower sectton 2685 of the expandabte tubular member 2630 further 
includes one or more of the anchoring devlcm described above with reference to 
FIGS. 1a to 25c. 

In a preferred embodiment, the expandable tubular member 2630 is further 
provided substentiaily as disclosed in one or more of the following: (1) U.S. utility 
patent applkatton serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, virtiich claimed the benefit of the filing date of U.S. provisional patent 
appiicalton no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utillty patent applteation serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
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application no. 60/121.702. filed on 2^1999; (3) U.S. utUtty patent application 
serial no. 09/502.350. attorney dodcet no. 25791.8.02. filed on 2/10/2000. wttich 
claimed the benefit of tiie flHng date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, wtitah daimed ttie benefit of 
the filing date of U.S. provisional appllcatton no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 6W183,546. 
filed on 2/18/2000; (6) U.S. utility patent appUcation no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. wttlch claimed the benefit of the filing date of 
U.S. provlstonal application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
applicatton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. proviskjnai applicatton no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provlstonal 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appltoatton no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
which daimed the benefit of the filing date of U.S. provlstonal patent applicatton 
serial no. 60/137.998, attorney docket no. 25791.17. fltod on 6/7/1999; (10) U.S. 
utiHty patent appHcatton no. 09/659,122, attorney dodcet no. 25791.23.02, filed on 
4«6a00O, vifhieh claimed the benefit of the filing data of U.S. provisional applteatton 
no. 60/131,106, attorriey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provlstonal ^plteatton no. 60/146,203. attorney docket no. 25791.25, fited on 
7/29/1999; (12) U.S. provlstonal application no. 60/143.039, attorney dodcet no. 
25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent appHcatton serial no. 
60/162,671. attorney docket rib. 25791.27. filed on 11/1/1999; (14) U.S. provlstonal 
appBcation no. 60/159.039. attorney docket no. 25^91.36. fited on 10/12.1999; (15) 
U.S. provistonal patent applicatton no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton rfo. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disdosures of whtoh are 
incorporated herein by reference. 

The expanston cone 2635 is preferably coupled to the support member 2625 
and the slip joint 2640. The expanston cone 2635 is further preferably removably 
coupted to the expandable tubular member 2630. The expanston cone 2635 is 
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preferebiy adapted to radially expand the expandable tutwlar member 2630 wtwn 
the expansion cone 2635 is axially displaced relative to the expandable tubular 
member 2630. The expansion cone 2635 is further preferably adapted to convey 
fhildic materials to and/or from the chaniber 2650. 

In a preferred embodiment, the expansion cone 2635 is further provided 
substantially as disclosed in one or more of the foHovring: (1) U.S. utility patent 
application serial no. 00/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the fWng date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23^000, which claimed the benefit of the ftiing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utiUty patent applicatton 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, virfifch 
claimed the benefit of the ffling date of U.S. proviskjnal applicatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton seriar no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed ttie benefit of 
the filing date of U.S. provistonai applicatton no. 60/108,558, attorney docket no. 
25791.9, fitod on 11/16.1998; (5) U.S, provistonai patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, whteh claimed the benefit of the filing date of 
U.S. provistonai applteafion no. 60/124,042, filed on 3/11/1999; (7) U.S. utBlty patent 
appltoatton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the bwieflt of the filing dates of U.S. (Hovtetonal appiicafion no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonai 
appScafion no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. uORty appHcatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which Claimed ttie benefit of the filing data of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. fitod on ^26/1999; (9) U.S. utnty patent 
appltoatton no. 09/588.946, attorney docket no. 25791.17.02, fitod on June 7. 2000. 
which claimed the t)enefit of the filing date of U.S. provisional patent ^plicatton 
serial no. 60/137,998, attorney docket no. 25791.17. fitod on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559,122. attorney docket no. 25791.23.02, fited on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional appltoation 
no. 60/131,106, attorrwy docket no. 25791.23, filed on 4^6/1999; (11) U.S. 
provisional application no. 60/148,203, attorney docket no. 25791.25. fil«l on 
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7/29/1999: (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/182.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatkm no., 60/1 59.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisk)nai patent appiteatkm no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisfonal patent applicatkm no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The slip joint 2640 is coupled to the expansnn cone 2635 and the end plate 
2645. The slip Joint 2640 Is preferably adapted to perniit the end plate 2645 to be 
axially displaced relative to the expanston cone 2635. In this manner, the size of the 
chamber 2650 is variable. The slip joint 2640 may be any number of conventional 
commefdally avallabie slip joints modified in accordance with the teachings of the 
present disctosure. 

The slip Joint 2640 plreferabty indudee an upper member 2640a, a resilient 
member 2640b. and a tower member 2840& The upper member 2640a is coupled 
to the expansion oone 2635 and the resilient member 2640b. The upper member 
2640a is movably coupled to the tower merfiber 2640b. The upper member 2640a 
preferably includes one or more fhjM passages 2640aa that permit tfte passage of 
flukiic materials. The lower member 2640b is coupled to the end plate 2645 and the 
resilient member 2640b. The tower member 2640b is mbvably coupled to the upper 
member 2640a. The tower member 2640b preferably includes one or more fluid 
passages 2640ba that pemnit the passage of fluMte materials. The resilient member 
2640c is coupled between the upper and tower members, 2640a and 2640b. The 
resilient member 2640e is preferably adapted to apply an upward axial force to the 
endpiate2645. 

The end plate 2645 is coupled to the slip Joint 2640, the slips 2655, and the 
sealing members 2670. The end plate 2645 is preferably adapted to seal off a 
portton of the interfor of the tower section 2685 of the expandable tubular member 
2630. The end plate 2845 is further adapted to define, in oombinatton with the 
expandable tubular member 2630. and the expansion cone 2635, ttte chamber 
2650. 

The chamber ^0 is defined by the interior portton of the tower section 2685 
of the expandable tubular nrjember 2630 betow the e)q)ansfon cone 2635 and above 
the end plate :ffi45. In a prefened «nbodiment. the pressurization of the chamber 
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2650 causes the expansion oone 2635 to be axialiy displaced and thereby radially 
expand the expandable tubular member 2630. . The chamber 2650 is preferably 
adapted to move upwardly within the expandable tubular member 2630 as the 
expansion cone 2635 and end plate 2645 are axialiy displaced within the 
expandable tubular member 2630: 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to penmit the end plate 2645 to be displaced in the upward axial 
direction; but prevent axial displacement of the end plate 2645 in the downvirard 
direction. In this manner, the chamber 2650 is pressurized by injecting flukJIc 
materials into the chamber 2650. Because the end plate 2645 is mainteined in a 
substantially stationary position, relative to the expandable tubular member 2630, 
during the injection of pressurized fluidic material into the chamber 2650, the 
prsssurization of the chamber 2650 preferably aidally displaces the expansion cone 
2635. In a prefisrred embodiment, when the slip joint 2640 is fuBy extended, Hhe slip 
joint 2640 then dbplaoes the end plate 2645 in the upward axial direction. In a 
preferred embodiment, when the spring force of the elastic nwmber 2640c of the slip 
joint 2640 is greater than the fluidic pressurization fbrce within the chamber 2650. 
the end plate 2645 is displaced ih the upward axial direction. 

The sealing members 2670 are ooupted to the end plate 2645. The sealing 
members 2670 are further prafsrably sealingly coupled to the Interior waRs of the 
expandable tubular member 2630. In this manner, the chamber 2650 is optimally 
pressurized d wing operation of the apparatus 2620. 

The upper sealing member 2675 Is preferably coupled to the outside surface 
of the upper section 2695 of the expandabto tubular member 2630. The upper 
sealing member 2675 is preferably adapted to fluidldy seal the Interface between 
the radyiy expanded, upper section 2695 of the expandabte tubular member 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
number of conventional commercially available sealing members, in a preferred 
embodiment, the upper sealing member 2675 is viton rubber In order to opfimally 
provide load canrying and pressure sealing capacity. 

The lower sealing member 2680 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The lower 
sealing member 2680 is preferably adapted to fluldidy seal the interface between 
tlw radially expanded upper sedion 2895 of the e)qpandable tubular member 2630 
and the open hole wellbore section 2605. The lower sealing member 2680 may be 
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any number of conventional commercially available sealing members. In a preferred 
embodiment the lower sealing member 2660 is vHon rubber in order to optimally 
provide load carryir^ and pressure sealing capacity. 

As illustrated in FIG. 26a, the apparatus 2620 is preferably positioned within 
the weilbore casing 2600 and the open hole wellbore secUon 2605 with the 
expandable tubular member 2630 positioned in over1an}ing relation to the wellbore 
casing 2600. In a preferred embodiment, the lower section 2685 of the expandable 
tubular member 2630 is then anchored to the open hole wellbore section 2605 using 
one or tnore of the apparatus and methods described above with reference to FIGS, 
la to 25c. 

As illustrated in FIG. 28b, the radial expansion of the expandable tubular 
nriember 2630 is then initiated by: (1) applying an upward axial force to the 
expansion cone 2635; and/pr (2) pressurizing the chamber 2650 by injecting a 
pressurized fluldic nnaterial Into the chamber 2650. 

In a preferred embodiment, the expandable tubular member 2630 is radially 
expanded by applying an upward axial force to the expansion cone 2635. In a 
preferred embodiment, once the sHp joirit 2640 is fully extended, the end plate 2645 
is then axialiy displaced in the upward diredton. In this nrianner, the end plate 2645 
follows the expansion cone 2635. In a preferred embodiment, the chamber 2650 Is 
pressurized when the frlctional forces exceed a predetenmlned value. In this 
manner, the axial disptacement of the expansion cone 2635 is provided by applying 
an axial force that is selectively supplemented by pressurizing the chamber 2650. 

In an attemative embodiment, a compresslbte cement and/or epoxy is 
Injected into the annular space between the unexpended portion of the tubular 
member 2630 and the wellbore casing 2600 before and/or during the extrusion 
process. The compressible cement and/or epoxy then preferably pemnltted to at 
least partiaiiy cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support: and fluidic seal Is pro\Med around the tubuiar 
member 2630. 

As illustrated In FIG. 26c, in a prefenred embodiment, after the expandable 
tubular member 2630 has been completely extruded off of the expansion cone 2635, 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2630 and an outer annular layer of a fluldic sealing 
material. More generally, the apparatus 2820 Is used to repair or form wellbore 
casings, pipelines, and structural supporte. 
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Referring initially to FIG. 27, a prefened niethod 2700 of coupling an 
expandable tubular member to a preexisting struchjre indudes the steps of: (1) 
coupling the expandable tubular nrwmber to (he preexisting stwcture by axially 
displadng an expansion cone; and (2) radially expanding the expandable tubular by 
^plying direct radial pressure. 

In a preferred embodiment, as illustrated in FIG. 28, in step 2705. an 
expandable tubular member 2805 Is coupled to a preexisting welibore casing 2810 
positioned within a subterranean fomiatlon 2815. in a preferred embodiment, the 
weHbore casing 281 0 further indudes an outer annular layer 2820 of a fluldic sealing 
matariat such as. for example, cement The expandable tubular member 2805 may 
be coupled to the preexisting welibore casing 2810 using any number of 
conventionai oommerdaiiy available methods for coupling an expandable tubular 
member to a preexisting strndura such as, for example, pulling an expansion cone 
through a tubular member, or pushing an expansion cone through a tubular member 
using a pressuhzed fluldic material. In a prefierrdd embodiment, the expandable 
tubular member 2805 is coupled to the preexisting stnjcture 2810 using one or more 
of the apparatus and methods disdosed in the following: (1) U.S. utility patent 
application serial no. 08/454,139. attorney docltet no. 25791.3,02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, whtoh daimed the benefit of the filing date of U.S. provistonal 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney dodiet no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of ttie filing date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which daimed the benefit of' 
ttie filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent appiicatton no. 60/183,546. 
filed on 2/18«000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which daimed ttie benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
whfch daimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
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application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisioruit serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
5 application no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7. 2000. 
whk:h daimed the benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26^000. which claimed the benefit of the filing date of U.S. provistonal application 

10 no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25, ffled on 
7/29/1999; (12) U.S. provisional applicatk)n no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applkatiori serial no. 
60/162,671. attorney docket no. 2579127. filed on 11/1/1999; (14) U.S. provisional 

15 appltoation no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. providtonal patent application no. 60/159.033, attorney docket no. 2579137, 
filed on 10/12/1999; and (16) U.S. pnyvistonal patent applicatton no. 60/165^8. 
attorney docket no, 2579139. flted on 11/12/1999, the disclosures of whk:h are 
inoorpoFBted herein by reference. In a preferred embodiment, the amount of radial 

20 expanston provided in step 105 ranges from about 5% to 20%. 

In a preferred embodiment, as illustrated in FIG. 29. in step 2710. at least a 
portton (rf the expandable tubular member 2805 Is further radially expanded by using 
a radial expanston tool 2905 to apply direct r^ial pressure to ttie expandabte 
tubular member 2805. The radial expanston tool 2905 may be any number of 

25 oonventtonal radial expanston tools suitable for applying d^ct radial pressure to a 
tubular member. In a prefened embodiment, the radial expansion tool 2905 is 
provided substantially as disclosed on one or more of the following U.S. Patents: 
5.014,779 and 5,083,608. the disdbsures of which are Incorporated herein by 
reference. In a prefenBd embodiment, the amount of radial expanston of ttie 

30 expandable tubular member 2805 provided In step 2710 ranges up to about 5%. In 
a preferred emt)odiment. ttie radial contect pressures generated by ttie radial 
expansion tool 2905 in step 2710 range from about 5.000 to 140.000 psi. in order to 
optimally plastically deform the expandable tubular member 205 to the final desired 
geometry. 
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In a preferred embodiment, the radial expansion provided in step 2705 
limited to the portion of the expandable tubular member 2805 that overlaps with the 
preexistir^ wellbore casing 2810. In this manner, the high compressive forces 
typically required to radially expand the portion of the expandable tubular member 
2805 that overlaps with the preexisting wellbore casing 2810 are optimally provided. 

In an altematlve embodiment, ttie radial expansion in step 2705 radially 
expands the expandable tubular member 2805 to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing wellbore casing 2810. 
In this manner, a mono-diameter wellbore casing is optimally provided.- 

Thus, ttie method 2700 provided a 2-step radial expansion process that 
utilizes: (1) a relatively quick mettiod of radial expansion for the majority of ttie radial 
expansion; and (2) a high contart pressure mettiod for ttie remaining radial 
expansion, in several alternative embodiments, ttie method 2700 is used to form or 
repair wellbore casings, pipelines, or structural supports. 

The mettiod 2700 further provides an apparatus and method for coupling an 
expandable tubular member to a preexisting structure. The expandable tubular is 
initially coupled to the preexisting statdure by axlally displacing an expansion cone 
wittiln ttie expandable tubular member. The expandable tubular member is then 
furttier radially expanded by applying a radial fbroe to ttie expandable tubular. The 
apparatus anid mettiod have wide application to ttie formation and repair of wellbore 
casings, pipelines, and structural supports. The apparatus and m^hod provide an 
efficient and reliable mettxxl for forming and repairing wellbore casings, (ripelines. 
and structural supports. In a prsferred implementation, tiie initial radial expansion of 
ttie expandable tubular member by axially displacing ttie expansion cone provide 
from about 5% to 25% of radial expansion, and ttie subsequent application of direct 
radial pressure to Uie expandable tubular member provides an additional radial 
expansion of up to about 10%. In ttiis manner, ttie desired final georrietiry of ttie 
radially expanded tubular member is optimally achieved in a time efficient and 
reliable manner. This mettiod and apparatus is particulariy useful In optimally 
creating profiles and seal geometries for liner tops and for connections between 
jointed tubulars. 

A method of coupling an expandable tubular member to a preexisting 
stnidure has been described ttiat includes positioning ttie tubular member and an 
expansion cone virtthin the preexisting structure, anchoring the tubular member to 
Oie preexisting structure, axially displacing ttie expansion cone relative to the tubular 
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member by (HJlling the expansion oone through the tubular member, and lubricating 
the interface between the expansion cone and the tubular member, in a prefened 
embodiment, lubricating the interface between the expansion oone and the tubular 
member includes: injecting a lubricating fluid into the trailing edge of the interface 
5 between the expansk>n cone and the tubular member. In a preferred embodiment, 
the lubricating fluid has a viscosity ranging from about 1 to 10,000 oentipoise. In a 
preferred embodiment, the injecting includes: injecting lubricatir^ fluid into a tapered 
end of the expansion cone. In a preferred embodiment, the injecting includes: 
injecting lubricating fluid into the area around the axial midpoint of a first tapered end 

10 of the expansion cone. In a preferred embodiment, the injecting includes: injecting 
lubricating fluid into a second end of the expansion cone. In a preferred 
embodiment, the injecting includes: injecting lubricating fluid into a tapered first end 
and a second end of the expansion cone. In a preferred embodiment, the injecting 
includes: injecting lubricating fluid into an interior of the expanston cone. In a 

IS prefwred embodiment, the injecting includes: injecting lubricating fluid through an . 
outer surfeoe of the expansion cone. In a preferred embodiment, the injecting 
includes: injecting the lubricatihg fluid into a plurality of discrete locations along tr^ 
trailing edge portion. In a prefmed embodiment, the lubricating fluid includes 
drilling mud. In a preferred embodiment, the lubricating fluid further includes: 

20 TorqTrim III, EP Mudlib. and Drilir4*Slid. In a preferred embodiment, the lubricating 
fluid Includes TorqTrim III. EP Mudlib, and DriH-N-Slid. In a preferred embodiment, 
the interfece between the expansion oone and the tubular member Includes: coating 
the interior surfece of the tubular member with a lubricant. In a prefenred 
embodiment, lubricating the interfece between the expansion cone and the tubular 

25 member includes: coating the interior surfece of the tubular member with a flrst part 
of a lubricant, and applying a second part of the lubricant to the interior surface of 
the tubular member. In a prefened embodiment, the lubricant comprises a metallic 
soap. In a preferred embodiment, the lubricant is selected from the group consisting 
of C-Lube-10. C-PHOS-58-M, and C-PHOS-58-R. In a prefenBd embodinwnt the 

30 lubricant provides a sliding friction coefficient of less than about 0.20. In a pretend 
embodiment, the lubricant is comically bonded to the interior surfaces of the tubular 
members. In a preferred embodiment, the lubricant Is mechanically bonded to the 
interior surfaces of the tubular members. In a preferred embodiment, the lubricant is 
adhesively bonded to the Inteiter surfece of the tubular members. In a preferred 
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embodiment, the lubricant includes epoxy, motybdenum disulfide, graphite. 
aKimlnum. copper, alumisiiicate and polyethylenepolyambie. 

A method of coupBng a tubular menrtber to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring tiie tubular member to tt» preexisting 
stmcture. and axially displacing the expansion cone relative to the tubular member 
by pulling ttie expansion cone through the tubular member. The tubular member 
preferably includes: an annular member, including: a wall thickness Oiat varies less 
ttwn about 8 %. a hoop yield strength ttiat varies less ttian about 10 %, 
imperfections of less tiian about 8 % of tire wall ttiickness, no failure for radial 
expansions of up to about 30 %, and no necking of the walls of the annular member 
for radial expansions of up to about 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes injecting a lubricating fluid into ttie preexisting 
strudure, positioning the tubular member and an expansion cone wlttiin the 
pieexistfng stnictuie. anchorhg the tubular member to the preexisting stmcture, and 
axially displacing the expanskm cone relative to the tubular member by putting the 
expansion oone ttirough the tubular member. In a preferred, embodiment, ttie 
lubricating fluid includes: BARO-LUB GOLD-SEAL"* brand drilling mud lubricant. 

A method of coupling an expandable tubular member to a preexisfing 
structure has also been described that includes positioning ttie expandable tubular 
member and ^ expansion oone wtthin ttie preexisfing stmcture. anchoring ttie 
expandable tubular member to ttie preexisting stmcture. and 
axially dispiadng ttie exp^nston oone relative to ttie expandable tubular member by 
pulling ttie expansmn cone ttirough ttie expandable tubular member. In a preferred 
embodiriient. ttie expandable tubular member includes: a first tubular member, a 
second tubular member, and a ttireaded connection for coupling ttie first tubular 
member to ttie second tubular member. In a prefened embodiment ttie ttireaded 
connection includes: one or more sealing members for sealing ttie Interface between 
ttie first and second tubular members. In a prefemed embodiment, ttie threaded 
connection comprises a pin and box ttireaded connection. In a prefened 
embodiment, the sealing menribers are positioned adjacent to an end portion of the 
ttireaded connection, in a preferred embodiment, one of ttie sealing members is 
positioned adjacent to an end portion of the ttireaded connection; and wherein 
anottier one of ttie sealing members te not positioned adjacent to an end portion of 
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the threaded connection. In a preferred emtxxlinnent a plurality of the sealing 
memt)ers are positior^ adjacent to an end portion of the threaded connection. 

A method of coupling an expandable tubular nneniber to a preexisUng 
structure has also been described that includes positioning the expandable tubular 
5 member and an expansion cone within the preexisting structure, anchoring the ^ 
expandable tubular member to the preexisting structure, and 

axially displacing the expansion cone relative to the expandable tubular member by ^ 
pulling the expansion cone through ttie expandable tubular nnember. In a prefened 
embodiment the expandable tubular member includes a plurality of tubular 

10 members having threaded portions that are coupled to one another by the process 
of: boating the threaded portions of the tubular members with a sealant^ coupling the 
threaded portions of the tubular members, and curing the sealant. In a preferred 
embodinrwnt, the sealant is selected from the group consisting of epoxies, 
thermosetting sealing compounds, curable sealing compounds, and sealing ^ 

IS compounds having polymerizable materials. In a prefenred embodiment, the method 
further includes: inttiaily curing the sealant prior to radially expanding tiie tubular 
menters, and finally curing the sealant after radially expanding the tubular 
members. In a preferred embodiment, the sealant can be stretched up to about 30 ^ 
to 40 percent after, curing without feilure. In a prefenred embodiment, flie sealant is 

20 resistant to conventional wellbore fluldic materials, in a preferred embodiment the ^ 
material properties of ttie sealant are substantially steble for temperatures ranging 
from about 0 to 450 ^. In a preferred embodiment, the meUuxl further includes: ^ 
applying a primer to the threaded portions of ttie tubular members , prior to coating 
ttie ttireaded portions of the tubular members witti ttie sealant In a preferred _ 

25 embodiment the primer includes a curing catalyst In a preferred embodiment the 
primer is applied to the threaded portion of one of ttie tubular members and the 
sealant is applied to the ttireaded portion of ttie pttier one of ttie tubular members. 
In a preferred embodiment, ttie primer includes a curing catalyst. 

A mettiod of coupling a tubular member to a preexisting structure has also 

30 been described ttiat includes positioning ttie tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to ttie preexisting 
structure, and axially displadng the expansion cone relative to the tubular memt)er 
by pulPng ttie expansion cone ttirough ttie expandable tubular member. In a 
prsferred embodiment ttie tubular member Indudes: a pair of rings for engaging the 
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preexisting structure, and a sealing element positioned between the rings for seallr^ 
the interface between the tubular member and the preexisting structure. 

A method of coupling a tubular member to a preexisting stnidure has also 
been described that Includes posHtoning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting stnjcture, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a prefened embodiment, the tubular member 
includes one or more slots. In a prefened embodiment, the slots are provided at a 
preexpanded portion of the tubular member. In a prefwred embodiment, the slots 
are provided at a non-preexpanded portion of the tubular member. 

A method <rf coupling a tubular member to a preexisting structure has also 
been described that indudte positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expanidabte tubular 
member to the preexistbig stmcture, and axiaHy displacing the expar»ion cone 
relative to the expendable tubular member by pulling the expansion cone through 
the expandable tubular member, In a preferred embodiment, the tubular member 
includes: a first preexpanded portion, an Intennediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 
portion coupled to the intemmdiate portion. 

A method of coupling a tubular member to a preexisting structure has abb 
been described that includes portioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member by applying an axial force to the expansion cone. 
The axial force preferably includes a substantially constant axial force, and an 
Increased axial force. In a prefenred embodiment, the increased axial force is 
provided on a periodic basis. In a preferred embodiment, Vne increased axial force 
is provided on a random basis. In a prafenBd embodiment, the ratio of ttie 
increased aaaal force to ttie substantially constant axial force ranges from about 5 to 
40%. 

A mettiod of coupling a tubular member to a preexisting stivcture has also 
been described that includes positioning the tubular memt>er and an ejgjanslon cone 
virfttiln ttie preensUng stnidure. andioring the tubular member to ttte preeidsting 
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structure, and axiaHy displacing the expanston cone relative 1o the expandable 
tubular member by pushing and pulling the expansion cone through the expandable 
tubular member. In a preferred embodiment, pushing the expansion cone includes: 
injecting a pressurized fluidic material into contact with the expansion cone. 
5 A method of coupling a tubular member to a preexisting structure has also 

been described that includes positioning the tubular member and an expansion cone 
within the preexisting stnicture. anchoring the tubular member to the preexisting 
structure, axially displacing the expansion cone relative to the tubular member by 
pulling the expanston cone through the expandable tubular member, and injecting a 

10 curable flutdic sealing material between the tubular member and the preexisting 
structure prior to axially displacing the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that Includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the praexlsting 

15 structure by bicreasing the size of the expansion cone, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular menrU>er. 

A method of coupling a tubular member to a preexisting structure has also 
been described that Indudes positioning the tubular member and an mpansion cone 

20 within the preexisting structure, anchoring the tubular member to the preexisting 
staicture by heating a portion of the tubular member, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of coupling an expandable tul)ular member to a preexisting 

25 structure has also been described that includes positioning the expandable tubular 
member, an expansion cone, and an anchoring device within the preexisting 
structure, positioning the anchoring device above the expansion cone, anchoring the 
expandable tubular member to the preexisting stnidure using the anchoring device, 
and axially displadng the expansion cone. 

30 A method of coupling an expandable tubular member to a preexisting 

structure has also been described that includes positioning the tubular member and 
an expansion cone within the preexisting structure, explosively anchoring the tubular 
member to the preexisting structure, and a)dally disptadng the expansion cone 
relative to the tubular member. 
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A method of oMipUng an expandable tubular to a preexisting structure has 
also been described that includes fixing the position of an expansion qone within the 
preexisting stwcture. driving the expandable tubular ntember onto the expansion 
cone in a first direction, and axially displacing the expanston cone in a second 
direction relative to the expandable tubular member. In a prefened embodiment, the 
first and second directions are different 

A method of' coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes placing the expandable tubular, an 
expansion cone, and a resiUent anchor within the preexisting stmcture, releasing the 
resfllent anchor, and axially displacing the expansion cone within the expandable 
tubular member. 

A method of coupHng an expandable tubular member to a preexisting 
structure has also been described tfiat includes placing the expandable tubular 
member, an expansion cone, and an anchor into the preexisting structure, anchoring 
the expandable tubular member to the preexisting structure by: pivoting one or more 
engagement elements, and axially displacing the expansion cone. In a preferred 
embodiment, pivoting the engagement elements includes: actuating the 
engagement elements. In a preferred embodiment, pivoting the ^igagement 
elements includes: placing a quantity of a fluldic material onto the engagement 
elements. In a prefened embodiment, pivoting the engagement elements includes: 
displacing the expandable tubular member. 

A method of coupling an expandable tubidar meniber to a preexista'r^ 
structure has also been described that includes plachig the expandable tubular 
member and an expansion cone into the premisting stnjcture. placing a quantity of 
a fluldic material onto the expandable tubular member to anchor the e)^dable 
tubular member to the preexisting stmcture. and axially displacing the expansion 
cone. In a prefenred embodiment, the fluldic material comprises a baite plug. In a 
preferred emt>odiment the fluldic material comprises a flex plug. 

A nrwthod of coupling an expandable tubular meniber to a preexteting 
structure has also been described that includes positioning the expandable tubular 
member and an expansion cone into the preexisting stmcture, anchoring the 
expandable tubular member to the preexisting stmcture by Injecting a quantity of a 
hMdenaUe fluldic material into the preexisting simcbjre, at least partiaiiy curing the 
hardenaMe fluldic sealing material, and 
axially discing ttie expansion cone. 
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A method of coupling an expandable tubular member to a preexisting 
stnjcture has also been described that Indudes placing the expandable tubular 
member and an expansion cone within the preexisting structure, and applying an 
axial force to the expandable tubular member rn a downward direction. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, injecting a quantity 
of a first fluMic material having a first density into the region of the preexisting 
structure outside of the expandable tubular member, and injecting a quantity of a 
second flukJic material having a second density Into a portion of the expandable 
tubular member below the expansion cone. In a preferred embodiment, the second 
density is greater than the first density. 

A method of coupling an expandable tubular member to a preexteting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, applying an a}dal force to 
the expansion cone, and pressurizing an interior portion of the expandable tubular 
member below the expansion cone. 

A method of coupling an expandable tubular member to a preexisting 
structure also bem described that includes placing the expandable tubular 
n)ember and an expansion cone into the preexisting structure, and applying an axial 
fcyce to the expandable tubular member. 

An apparatus for coupling a tubular member to a preexisting stmcture has 
also been described that includes an expandable tubular member, an anchoring 
device adapted to couple the expandable tubular member to the preexisting 
structure, and an exparision cone movably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end. one or more grooves 
formed in the outer surface of the tapered first end, and one or more axial flow 
passages fluididy coupled to the grooves. In a prefen^d emlKxllment. the grooves 
include circumferential grooves. In a preferred embodlnnent. the grooves include 
spiral grooves. In a preferred embodiment, the grooves are a>ncentrated around 
ttie axial midpoint of the tapered portion of the housing. In a preferred embodiment, 
the a»al flow passages indude axial grooves. In a preferred embodlnnent, the axial 
grooves are spaced apart by at least about 3 Inches in the droimferenflai direction. 

114 



10 



In a preferred embodiment, the axial grooves extend from the tapered first end of 
the t)ody to the grooves. In a prefened embodiment, the axial grooves extend from 
the second end of the body to the grooves. In a prefened embodiment, the axial 
grooves extend from the tapered first end of the body to the second end of the body. 
In a prefened embodiment, the axial flow passages are positioned within the 
housing of the expansion cone, in a preferred embodiment, the axial flow passages 
extend from the tapered first end of the body to the grooves. In a preferred 
embodiment, the axial flow passages extend from the tapered first end of the body 
to the second end of the body. In a preferred embodiment, the axial flow passages 
extend fiwn the second end of the body to the grooves, in a preferred embodiment, 
one or more of the fidw passages include inserts having restricted flow passages. In 
a prsfsnBd embodiment, one or more of the axial flow passages Include filtere. In a 
preferred embodiment, the cross sectional area of the grooves is greater than the 
cross sectional area of the axial flow passages. In a prefen^ embodiment, the 
15 cfoss^sedfanal area of the grooves ranges from about 2X10^ ln» to 5X10^ Inl In a 
prefsned embodiment, the cross-sectional area of the axial flow passages ranges 
from about 2X10-' In* to 5X1(r» in'. In a pref^ embodiment, the angle of attack 
of the first tapered end of the body ranges from about 10 to 30 degrees. In a 
prefened embodiment, the grooves are concentrated in a traRIng edge portion of the 
20 tapered firet end. In a prefened embodiment, the angle of inclination of the axial 
flow passages relative to the longitudinal axis of the expansion cone Is greater than 
the angle of attack of the first tapered end. In a prefened embodiment, the grooves 
Include: a flow channel having a firet radius of curvature, a first shoukter posittoned 
on one side of the flow channel having a second radius of curvature, and a second 
IS shouUer positk)ned on the other skie of the flow channel having a tWrd radius of 
curvature, in a prefened embodiment, the firet, second and third radii of curvature 
are substantially equal. In a prefened embodiment, the axial flow passages inckide: 
a flow channel having a first radius of curvature, a first shoulder positnned on one 
sWe of the flow channel having a second radius of curvature, and a second shoulder 
10 posittoned on the other side of the flow channel having a third radius of curvature. 
In a preferred embodiment, the first, second and third radii of curvature are 
substantially equal. In a prefened embodiment, the second radius of curvature is 
greater than the third radius of curvature. 

An apparatus for coupling an expandable tubular member to a preexlsfing 
5 structure has also been described that includes an expandable tubular member, an 
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anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: an annular 
member, having: a wall thickness that varies less than about 8 %. a hoop yield 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wall thickness, m failure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expanstons of up to about 
25%. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that indudes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expanston cone nrx>vably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment the expandable tubular member Includes: a first tubular 
member, a second tubular member, and a threaded connectkm for coupling the first 
tubular member to the second tubular member. In a preferred embodiment the 
threaded connectton indurfes: one or more sealing members for sealing the 
Interfeoe between the first and second tubular members. In a preferred 
embodiment the threaded connectkm comprises a pin and box threaded 
oonnectton. In a preferred enrAxxliment the sealing members are positkHied 
adjacent to an end portk)n of the threaded oonnectton. In a prefenred embodiment, 
one of the sealing members is posittoned adjacent to an end portfon of the threaded 
connection, and another one of the seaHng members is not posittoned adjacent to 
an end portion of the threaded oonnectton. In a preferred embodiment the plurality 
of the sealing members are positioned adjacent to an end portion of the threaded 
connection. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that indudes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expanston cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment the expandable tubular member indudes: a layer of a 
lubricant coupled to thB interior surface of the tubular memt)er. In a preferred 
embddinrient, the lubricant comprises a metalHc soap. In a preferred embodiment, 
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the lubricant is selected from the group corwlstlng of C-Lube-10. C-PHOS-58-M, and 
C-PHOS-58-R. In a preferred ennl>odiment the lubricant provides a sliding friction 
coeffident of less than about 0.20. In a preferred embodiment, the lubricant is 
chemically bonded to the interior surface of the expandable tubular member. In a 
preferred embodiment, the lubricant is mechanically bonded to the Interior surface of 
the expandable tubular member. In a prefiened embodiment, the lubricant is 
adhesively bonded to the interior surface of the expandable tubular member. In a 
prefemeid embodiment, the lubrkant includes ^xy. molybdenum dteulfide, 
graphite, aluminum, copper, alumlsilicate and polyethylenepolyamine. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an e)q)andable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preextetirig structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a pair of tubular 
members having threaded portions coupled to one another, and a quantity of a 
sealant wHMn the threaded portions of the tubular members. In a preferred 
embodiment, the sealant Is selected firom the group consisting of epoxies. 
thermosetting sealing compounds, curable sealing compounds, and sealing 
compounds having poiymerizable materials. In a preferred embodiment, the sealant 
btdudes an Initial cure cycte and a final cure cyde. In a preferred embodiment, the 
sealant can be stretched up to about 30 to 40 percent without faHurs. in a preferred 
ernbodiment, ttte sealant is resistant to conventional weilbore fluldic materials. In a 
preferred embodiment, the material properties of the sealant are substantially stable 
for temperatures ranging from about 0 to 450 f. In a preferred embodiment, the 
threaded portions of the tubular members include a primer for InqMoving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular ntember and adapted to radially expand the expandable tubular member. In 
a praferred embodiment, the expandable hJbular member Includes: a pair of rings for 
engaglr^ the preexistir^ stniclure, and a sealing element positioned between the 
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rings for sealing the Interface t)etwe6n the tubular member and the preexisting 
staicture. 

An apparatus for coupling an expandable tubular member to a preextoting 
structure has also been described that indudes an expandable tubular member, an 
5 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member indudes one or more 
slots. In a preferred embodiment, the slots are provided at a preexpanded portion of 

10 the expandable tubular member. In a prefenned embodiment, the slots are provided 
at a non-preexpanded portion of the tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that indudes an expandable tubular member, an 
anchoring device adapted to couple the e}q>andable tubular member to the 

IS. preexisting structure, ahd an expansion cone movably coupled to tiie expandable 
tubular member and adapted to radially expand ttie expandable tubular member. In 
a pnsfenred embodiment, ttie expandable tubular member indudes: a first 
preexpanded portion, an Intenmediate portion coupled to ttie first preexpanded 
portion induding a sealing element, and a second preexpanded portion coupled to 

20 the intenrnediate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been dmcribed ttiat indudes an expandable tubular member, an 
anchoring device adapted to couple ttie expandable tubular member to ttie 
preexisting structure, an expansion cone movably coupled to ttie expandable tubular 

25 member and adapted to radially expand ttie expandable tubular member, and a 
valveable fluid passage coupled to ttie anchoring device. 

An apparatus for coupling an expandable tubular member to a preexisting 
strudure has also been described ttiat indudes a first support member, a second 
support member coupled to the first support memt>er, an expansim cone coupled to 

30 the first support member, an expandable tubular member coupled to the expansion 
cone, and an andiortng device coupled to the second support member adapted to 
couple ttie expandable tubular member to ttie preexisting structure. In a preferred 
embodiment, the anchoring device is positioned atx>ve ttie expansion cone. In a 
preferred embodinnent the outside diameter of the expansion cone is greater Vnan 

35 ttie inside diameter of ttie expandable tubular member. In a preferred embodiment, 
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^ of the expansion cone Is approximately equal to the ou^^ 

diameter of the expandable tutuilar member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 

5 support member coupled to the first support nwmber. an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
p cone, and an explosive anchoring device coupled to the second support member 

adapted to couple the expandable tubular member to the preexisting structure. 
^ An apparatus for coupling an expandable tubular member to a preexisting 

10 structure has also been described that includes a support member, an expandable 

expansion cone coupled to the support member, and an expandable tubular 

member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes a support member, an expandable 
15 expansion con» coupled to the support member, and an expandable tubular 

member coupled to the expandable expansion cone. In a preferred embodiment. 

the expandable tubular member includes one or more anchoring devices. In a 

preferred embodiment, the expandable tubular member Includes a slotted end 

portion. 

20 An apparatus for coupling an expandable tubular to a preexisting structure 

has also been described that Includes a support member, an expansion cone 
coupled to the support member, an expandable tubular member coupled to the 
expansion cone including one or more shape memory metal inserts, and a heater 
coupled to the support member in opposing relation to the shape memory metel 

25 inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member. 

^" cone coupled to the support member, an expandable tubular member 

coupled to the expandable expansion cone, and a resiUent anchor coupled to the 
30 expandable tubular member. In a preferred embodiment, the resilient anchor 
includes a resilient scroll. In a preferred embodiment, the resilient anchor includes 
one or more resilient arms. In a preferred embodiment, the resUient anchor 
Includes: one or more resilient radially oriented elements. In a preferred 
embodiment, the resilient anchor Is adapted to mate with the expansion cone. 



119 



An expandable tubular member has also been described that indudes an 
expandable tubular body, one or more resilient panels coupled to the expandable 
tubular body, and a release member reieasaUy coupled to the resilient panels 
adapted to oontrollably release the resiltent panels. 

An apparatus fcM* coupling an expandable tubular member to a preexbthg 
structure has also been described tt^t includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: me or more spikes pivotalty coupled to the 
expandable tubular member for engaging the preexisting stnicture. In a preferred 
embodiment, the apparatus further includes one or more oonesponding actuators 
for pivoting the spikes. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, 
an expanskm cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular mennber, including: one or more petal baskets r^votaity coupled 
to the expandable tubular member In a preferred embodiment, the apparatus 
further includes one or more oohesponding actuators for pivoting the petal baskets. 

An apparatus for coupling an exparidabie tubular member to a preexisting 
staictura has also been described that includes a support member, an expansion 
cone coupled to the support member, an expandable tubular member coupled to the 
expanston cone, including: a stotted portton provided at one end of the expandable 
tubular member 

An apparatos for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, an expansion 
oone. an expandable tubular member coupled to the expanskm cone, a coupling 
device coupled to the support member and an end portion of the expandable tubular 
member, and a mass coupled to the end portton of the expandable tubular member. 
In a preferred embodiment, the weight of the mass is greater than about 50 to 100 
% of the yield strength of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member including a fluid 
passage, an expansion cone coupled to tt>e suw>ort member, an expandable tubular 
member coupled to the expanston cone, a slip joint coupled . to the expanston cone, 
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an end plate coupled to ttie slip Joint, a fluid chamber coupled to the fluid . 
the fluid chamber defined by the interior portion of the exparKlable tubularmember 
between the expansion cone and the end plate. 

A method of coupling a tubular member to a preexisting structure has been 
described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, axialty displacing the expansion cone, removing the 

expansion cone, and applying direct radial pressure to the first tubular member. In a 
preferred embodiment, axially displacing thp expansion cone Includes pressurizing 
at least a portion of the interior of the tubular member. In a preferred embodiment, 
axially displacing the expansion cone includes: Injecting a fluidic material Into the 
tubular member. In a preferred embodiment, axially displacing the expansion cone 
Includes: applying a tensile fbroe to the expansion cone. In a prefen^ 
embodiment, axially displadi^ the expansion cone includes: displacing the 
expansion cone Into the tubular member. In a preferred embodiment axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a preferred embodiment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the first tubular member radially 
expands the tubular member by up to about 5%. In a preferred embodiment, 
applying direct radial pressure to the tubular member Includes applying a radial 
force at discrete locations. In a prefened embodiment, the preexisting structure 
includes a weUbore casing. In a preferred embodiment, the preexisting structure 
Includes a pipeline. In a preferred embodiment, the preexisting structure includes a 
structural support. 

An apparatus also has been described that includes a tubular member 
coupled to a preexisting structure. The tubular member is coupled to the preexisting 
stwdure by the process of: positioning the tubular member and an expansion oone 
within the preexisting stmpture. axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular member. In a 
preferred embodiment, axially displacing the expansion cone Includes: pressurizing 
at least a portion of the interior of the tubular member, in a prefened embodiment, 
axiany displacing the expansion cone includes: injecting a fluidic material into the 
tubular member. In a preferred embodiment, ajdally displacing the expansion cone 
Includes: applying a tensile force to the expansion cone. In a preferred 
embodiment, axially displacing the expansion cone Includes: displacing the 
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expansion cone into the tutHilar member. In a preferred embodiment, axialiy 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a prefened embodiment, axialiy displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 
5 embodiment applying direct radial pressure to the tubular member radially expands 
the tubular memb«^ by up to about 5%. In a prefened embodiment, applying direct 
radial pressure to the tubular member includes applying a radial force at discrete 
locations. In a preferred embodiment, the preexisting structure includes a wellbore 
casing. In a prefened embodiment, the preexisting staicture includes, a pipeline. In 

10 a preferred embodiment, the preexisting structure includes a stnjctural suppwt 

Although this detailed description has shown and described illustrative 
embodiments of the Invention, this description contemplates a wide range of 
modifications, changes, and substitutions. In some instances, one may. employ 
some features of the preserit invention without a corresponding use of the other 

15 features. Acqordingly, it is appropriate that readers should constme the appended 
claims broadly, and In a manner consistent with the scope of the Invention. 
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CLAIMS 



1. A system for coupling an expandable tubular member to a preexisting 
structurs, comprising: 

5. means for positioning the tubular member and an expansion cone within the 

preexisting stnjcture; 

means for anchoring the tubular member to the preexisting structure; 

means for axially displacing the expansion cone relative to the tubular 
member by puUing the expansion cone through the tubular memben and 
10 means for lubricating an interface between the tubular member and the 

expansim'oone with a lubricant 

2. The system of daim 1. wherein the means for lubricating the interface 
between the expansion cone and the tubular member includes: 
15 means for coating the Interior surface of the tubular member with a firet part 

of a lubricant; and 

means for applying a second part of the lubricant to the Interior surface of the 
tubular member. 

20 3. The system of daim 1, wherein the lubricant comprises a meteUlc soap. 

4, The system of daim 1, wherein the lubricant is setected from the group 
consisting of C-Lube-IO. OPH0S-5W^. and C-PHOS-58-R. 

25 5. The system of daim 1. wherein the lubricant provides a sliding friction 
coeifident of tess than 0.20. 

6. The system of daim 1. wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular member. 

30 

7. The system of daim 1. wherein the lubricant is mechanically bonded to the 
interior surface of the tubular member. 

8. The system of daim 1, wherein the lubricant is adhesively bonded to the 
35 intertor surface of the tubular member. 
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9. The system of daim 1, wherein the lut)ricant includes epoxy, nrtolylxlenum 
disulfide, graphite, aluminum, copper, atumisilicate and polyethylenepoi^mine. 

10. The system of daim 1, wherein the expandable tubular member indudes: 
a first tubular member, \ 
a second tubitor member, and 

a pin and box threaded cpnnedion fw coupling the first tubular member to 
the second tubular member, the threaded connection Induding: 

one or more sealing members for sealing the Interface between the first and 
second tubular members. 

11 The system of daim 10. wherein the seating members are positioned 
adjacent to an end portion pf the threaded connection. 

12. The system of daim 10, wherein one of the sealing members Is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

13. The system of claim 10, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

14. The system of daim 1 , wherein the expandable tubular member indudes: 

a plurality of tubular members having threaded portions that are coupled to 
one another by the process of: 

coating the threaded porfions of the tubular members with a sealant; 

coupling the threaded portions (rf the tubular members; and 
curing the sealant. 

15. The system of daim 14, wherein the sealant is selected from the group 
oxisisting of epoxies, thennosetting sealing compounds, curable sealing 
compounds, and sealing compounds having poiymerizable materials. 

16. The system of daim 14, further induding: 
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means for Initially curing the sealant prior to radially expanding the tubular 
members; arid 

means for finally curing the sealant after radially expanding the tubular 
members. 

5 

17. The system of daim 14. wherein the sealant can be stretched up to 40 
percent after curing without faHure. 

18. The system of daim 14. wherein the sealant is resistant to conventional 
10 weOborefluidic materials. 

19. The system of daim 14. wherein the material properties of the sealant are 
substantialiy stable Ibr temperatures ranging from 0 to 450»F. 

15 20. The system of daim 14. further Induding: 

means for applying a primer to the threaded portions of the tubular n^bere 
prior to coating the threaded portions of the tubular members with the sealant 
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21. The system of daim 20. wherein the primer Indudes a curing catalyst 

22. The system of daim 20. wherein the primer is applied to the threaded portion 

of one of the tubular membere and the sealant Is applied to the threaded portion of 
the other one of the tubular members. 

5 23. Thesystemofdaim20.wherelntheprinnerlndudesacuringcataly8t 

24. The system of daim 1 . wherein the expandable tubular member indudes: 
a pair of rings for engaging the preexisting structure; and 

a sealing element positioned between the rings for.sealing the interfece 
> between the tubular member and the preexisting structure. 

25. rite system of daim 1. wherein the expandable tubular member indudes: 
a first preexpanded portion; 

an intennediate portion coupled to the first preexpanded portion induding a 
seating element: and 
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a second preexpanded portion ooupted to the intermediate portion. 

26. The system of daim 1, wherein the means for anchoring comprfses 
for explosively anchoring the tubular memt)er to the preexisting structure. 



126 



1 Amethodofcoupll,^anexpandaWetubularmembertoap««clstina 
structure, comprising: ^ 

5 structur""''^*^'"'"'''"'^"'^"'^"^"'"^^ 

anchoring the tubular member to the preexisting structure- 

««aliy displadng the expansion cone relative to the tubular mem^ 
Pufling the expansion cone through the tubular memben and 

lubricating the Interface between the expansion oone and the tubular 
•w mmiber. 

2. The method of claim 1. v^erein lubricating the Interface between the 
expansion cone and the tubular member Includes: 

15 expansion cone and the tubular member. 

from about 1 to 10.000 oentlpolse. 

20. 4. The method of daim 2. wherein the Injecting includes: 

Jnjecting lubricating fluid into a tapered end of tfie expansion cone. 

5. The method of daim 2. wherein the injecting Indudes: 

'"^«=«'^'"'>ricatlngfluidintotheareaafoundtheaxialmldpointofafi^ 
25 tapered end of the expansion cone. 

6. The method of daim 2. wherein the injecting indudes- 
Meeting lubricating fluid Into a second end of the expansion cone. 

30 7. The method of daim 2. wherein the Injeding indudes- 

injecting lubricating fluid Into a tapered first end and a second end of the 

expanston cone. 

8. The method of daim 2. wherein the mjedlng indudes: 

Injecting lubricating fluid into an interior of the expansion cone. 
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9. The method of dalm 2, wherein the Injecting Includes: 

injecting lubricating fluid through an outer surface of the expansion cone. 

5 10. The method of daim 2, wherein the Injecting Indudes: 

injecting the lubricating fluid into a plurality of disoBte locations alorig the 
tiaiHng ec^e portion. 

1 1. The method of daim 2, wherein the lubricating fluid comprises: 
10 drilling mud. 

12. The method of daim 2, w^rein the lubricating fluid further Indudes: 
TorqTrimlll; 

EPMudiib:and 
15 DrillN-Slld. 

13. The method of daim 2, wherein the tubiicating fluid comprises: 
TorqTrimlll; 

EPMudlib;and 
20 PrillN-Slid. 

14. The method of claim 1 , wherein lubricating the Interface between the 
expansion cone tmd the tubular member indudes: 

coating the Interior surface of the tubular member with a lubricant 

25 

15. The method of daim 1 . wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating the interior surface of the tubular member with a first part of a 
lubricant; and 

30 applying a second part of the lubricant to the interior surfeice of the tubular 

member. 

16. The method of daim 14, wherein the lubricant comprises a metallic soap. 
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"™Mll9 0fC^.ube.10,CJ•HOS«M*andC*HOSW«. / " 

5 coefficient Of Jess than about 0.20. 

19^ ThemethodofctelmHwherBinthelubricantlsche^^^ 
interior surfaces of the tubular meint)ers. 

interiorsurfacesofthetubularmembefs. / .ne 



15 



25 
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2t Thenr^lhodofctelrnHv^inthelubricantlsadhesivelybondedto^ 
interior surfiaoe of the tubular members. 



IhwT "tr* ^"^ ^ 'ndudes epoxy. molybdenum 

dbulfWe. graphite, aluminum, copper, alumlsillcate and polyethylenepolyamlne. 

23. AmethodofooupllngatubularmembertoaprBexIstlngstfucture. 

20 oomprisfng: 

8tnictu,r"°"'"^ ^ ~~ P'^'**"^ 

anchoring the tubular member to the preexisting stmcture: and 
axlally displacing the expansion cone relative to the tubular member by 

pulling the expansion cone through the tubular memben 
wherein the tubular member includes: 
an annular member, including: . 

a wan thickness that varies less than about 8 %; 
a hoop yield strength that varies less than about 10 %; 
imperfections of less than about 8 % of the wall thtckn^; 
no ^mre for radial expansions of up to about 30 %; and 
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24. A method of coupling a tubular member to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preexisting stiucture; 
positioning the tubular member and an expansion cone vvithin the preexisting 
structure: 

anchoring the tubular member to the preexisting structure: and 
axially displacing the expansion cone relative to the tubular member by 
pulBng the expansion cone through the tubular member. 
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The method of claim 24. wherein the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL™ brand drilling mud lubricant. 



26. A method of coupling an expandable tubular member to a preexisting 
stnjcture, comprising: 

positioning the expandable tubular nwmber and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular nwmber to the preexisting structure: and 
axially displacing the expansion cone relative to the expandable tubular 
member by puHing the expansion cone through the expandable tubular member. 
20 herein the expandable tubular member includes: 

a first tubular member, 

a second tubular member; and 

a threaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection including: 

25 o"®™" more sealing membere for sealing the Interface between the first and 

second tubular membere. 

27. The method of daim 26. wherein the threaded connection comprises a pin 
and box threaded connection. 



28. The method of claim 26. wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

20. The method of daim 26, wherein one of the sealing members is positioned 
35 adjacent to an end portion of the threaded connection: and wherein another one of 
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30 T»'e'nethodofcla>m26.wherelnaplura!IVoflheseaHngme^ 
Posrtwned adjacenl to an end portion of the ihieaded connecUon. 

31. AmethodofcoupIlnganexpandabletubularmembertoapreexWnQ 
«fructure. comprising: Frawwong 

10 the preexisting structure: 

anchoring the expandable tubular member to the preexisting structure; and 
axially displadng the expansion cone relative to the expandable tubular 
member^rpulHngtheexpanstonc^^ 

Wherein the expandable tubular member includes a plurelity of tubular ' 
Jinbere having threaded portions that are coupled to one another by the precess 
Of: exiting the threaded portions of the tubular members wHh a sealant; 
ooupHng the threaded portions of the tubular members; and 
curing the sealant. 

20 32. Themethodofdai,h31.«*«relnthesealantlsselede(^frtxT,thegreu^ 
consisting of epoxles. themx^ettlng sealing compounds, cureble sealing 
compounds, and sealing compounds having polymerizable materials 
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33. The method of daim 3l. further including: 

initially curing the sealant prior to redially expanding the tubular membere- 
and 

finally curing the sealant after redially expanding the tubular members. 
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36. The method crfdaim 31. wherein the material properties ofthe sealant are 
substantially 8tat)ie for temperatures ranging from alwut 0 to 450 "r. 

37. The mettiod of daim 31 . furttier Including: 

applying a primer to the threaded portions of the tubular noembera prior to 
coating Vne ttireaded portions of ttie tubular members wtth the sealant 

38. The mettiod of dalm 37, wherein ttie primer includes a curing catalyst 

39. The mettiod erf dalm 37, wherein ttie primer is applied to ttie ttireaded portion 
of one of ttie tubular members and ttie sealant is applied to ttie ttireaded portion of 
the other one of the tubular members. 

40. The mettiod of dalm 37, wherein the primer includes a curing catalyst 

41. A rnettiod of coupling a tubularmember to a preexisting stnicture, 
comprisbig: 

positioning ttie tubular member and an expansion cone wtthin ttie preexisting 
structure; 

anchoring ttie tubular member to ttie pree)dsting stnjcture; and 

axiaHy displadng ttie expansion cone relative to ttie tubular member by 
pulling ttie expansion cone ttirough ttie mpandable tiJbular member; 
wherein ttie tubular member indudes: 
a pair of rings fbr engaging ttie preexisting stnjdure; and 
a sealingelement positioned between ttie rings for sealing ttie interface 
between ttie tubular member and ttie preexisting staicture. 

42. A mettiod of coupling a tubular member to a preexisting stnicture, 
comprising: 

positioning ttie expandable tubular member and an expansion cone wittiin 
ttie preexteting structure; 

anchoring Oie eiqaandable tubular member to the preexisting structure; and 
axiany dispiadng ttie expansion cone relative to ttie expandable tubular 
member by pulling ttie expansion cone ttirough ttie expandable tubular member, 
wherein ttie tubular meirtier indudes one or more slots. 
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portion of the lutKilar member. «i«""ion 

44. Thernelhodofc«n42.wf»min(h.rtobai,p.o*ledat.««. 
preexpanded portion of Kie lubUar member. 

«^methodofcoop.ln«.u^^ 

-p^i::::!;^^ 

">*ortn9 lh.«^„<fable fc*ul.rm«nber*,o» p™«*«„g ^ 
■dan, daptadne »» expan^n oon. reMh. to He expe^tobl. hibutor . 

Wherein the tubular member includes: 
a first preexpanded portion; 



a second pr^xpanded portion coupled to the Intemwdlate portion. 



46. 



A method of coupling a tubular member to a preexistinfl stmcture 
comprising: 

the preexisting stmcture; . 

ar^ng the expandable tubular 

a^llydispladngtheexpanskmconerelatlvetothe^^^ 

~" "'"^'^ ^'^"^ •"»>"«a^ -ember by 
applying an axial force to the expansion cone; 

wherein the axial force includes: 

30 a substantially constant axial force; and 

an Increased axial fon:e. 



«^T^o,cWm4a.«^„^,^3^^ 



35 
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48. The nwthod of claim 46, wherein the Iroawased axial fow 
rarKiom basis. 



49. The method of daim 46, wherein the ratio of the increased axial fbree to the 
sut>stantlaRy constant axial force ranges finom about S to 40 %. 

51 . A method of coupling a tubular member to a preexetlng structure, 
comprising: 

positioning the tubular member and an expansion cone witWn the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axlally displacing the expansion cone relative to the expandable tubular 

member by pushing and pulling the expansion cone through the expandable tubular 

member. 

52. The method of daim 51 , wherein pushing the expansion cone indudes: 
Injecting a pressurized flufdlc material Into contact with the expansion cone. 

53. A method of coupHng a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting stmcture; 

axlally displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member; and 

injecting a curable fluidic sealing material between the tubular member and 
the preexisting structure prior to axially displadng the expansion cone. 

54. A method of couf^ing a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by increasing the 
size of the expansion cons; and 
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pulling the expansK)n cone through the tubular member. 

^postttenlngthetubu^rme^^ 

^ ^'^^^tubularmembertothepieexistlngstiuctureb^ 
POrtionofthelubularmembenand by heating a 

P"l«ng the expansion cone through the tubular member. 



10 
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.n^'^'^ *^ ^"^^^ •"bular member, an expanston cone and an 
anchoring device within the p«»xls6ng structure: and an 

positioning the anchoring device above the expansion cone- 

-anCltl.r"""""'-^^"*"'^^^^^^ 
20 a^«y<*Maolng the expansion tone. 

^. A'~«'o<*ofcoup.lnganexpandabletubularmembertoap«exlsting 
sfructure. comprising: K'w«snng 



25 structure; 



•--Ptoslvely anchcrtn, tubular m«ww to lf» 



30 l,«^'''^"'"^'^''»»P™«*«"9«n^ 
Wngthepowonofanexpao^ 
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>Mherein the first and second directions are different. 



59. A metlwd of coupling an expandat)le tubular memtwr to a preexisting 
structure, comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
within the preexisting stnjcture; 

releasing the resilient anchor, and 

axially displacing the expansion cone within the expandable tubular member. 

60. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

plaefaftg the expandable tubular member, an expansion cone, and an anchor 
into the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by: 
pivofing one or more engagement elements; and 
«xially displacing the expansion cone. 

61. The method of daim 60, wherein pivoting the engagement elements 
incluctes: 

actuating the engagement elements. 

62. The method of daim 60. wherein pivoting the engagement elemente 
indudes: 

pladng a quantity of a fluidic material onto the engagement elerhents. 

63. The method of daim 60. wherein pivoting the engagement elements 

indudes: 

displadng the expandable tubular member. 

64. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the expandable tubular member and an expansion cone into the 
preexisting structure; 

pladng a quantity of a fluidic material onto the expandable tubular member to 
anchor the expandable tubular member to ttie preexistir^ stmcture; and 
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«i"lly dls|)l«eii(( til. exiwmon eon*. 

at te« partirtly airing Ihe tortenabl. fluwc seal^ 

aidally (JaRtacmg (he sxpansion cone. 

15 . . 

^^^^^^^^JPWng en tb™ ,0 th, e.p^ 



20 



25 



lnWnga,„,„,«y«a.ta.«u«lcn».rt^ 

30 '«*«*l^»exp»Kl,btetul»ton»„*»rl«„w,,,ee«pansloncow 
»««><*n the .ecand <lenslt, Is aieater tl«an tlie llrat density. 

m A'n<««>do»ooupll„g«,expa„^^„^,„^^^^^ 
stnKture, oonipKsIng: ^ 
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placing the expandable tubular member and an expandon cone Into the 
pfee)dsting structure; 

anchoring the expandable tubular member to the preexisting stmcture; 

applying an axial force to the expansion cone; and 

pressurizing an interior portion of the expandable tubular member below the 
expanskm oone. 

71 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone into the 
preexisting structinne; and 

applying an a)dal force to the expandable tubular member. 

72. An apparatus for. coupling a tubular member to a preexisting structure, 
comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular mmiber to 
the preexisting structure; and 

an e)qr>ansion oone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, induding: 

a housing Including a tapered first end and a second end; 

one or nrxm grooves formed in the outer surface of the tapered first end; and 

one or more axial flow passages fluidicly coupled to the grooves. 

73. The apparatus of daim 72. wherein the grooves comprise drcumferehtial 
grooves. 

74. The apparatus of daim 72, wherein the grooves comprise spiral grooves. 

75. The apparatus of daim 72, wherein the grooves are concentngited around the 
axial midpoint of the tapered portion of the housing. 

76. The apparatus of daim 72, wherein the axial flow passages comprise axial 
grooves. 
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^L.?" "'^'^ ^ 81 . Wherein the a^daJ fto^ passages extend from 
taperedfifstendofthebodytothe »«««ges extend from the 



grooves. 



20 '«»«<<*«««<ofih.bodyto.h.«„„d.™,«,h.4° 



30 



88. apparatus of ctolm 72. wherefn the cross-sedlonal area Of th«n«v. 

35 range8ftomabout2Xl(r'fn»to5X10-2|n2. ^"'O'WI area of the grooves 
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89. The apparatus of daim 72, wherein the cross-sedional area of the axial flo^ 
passages ranges from about 2X^(^* in* to 5X10"* In*. 

5 90. The apparatus of dalm 72, wherein the angle of attadt of the first tapered 
end of the body ranges from atwut 10 to 30 degrees. 

91 . The apparatus of claim 72, wherein the grooves are oonoentrated in a trailing 
edge portion of the tapered first end. 

10 

92. The apparatus of dalm 72. wherein the angle of indination of the axial flow 
passages relative to the longitudinal axis of the eiqaansion cone is greater than the 
angle of attack of the first tapered end. 

15 93. The apparatus of dalm 72, wherein the grooves Include: 
a flow chaniiel having a first radius of curvature; 
a first shoulder positioned on one side of the flow duinnel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
third radius of curvature. 

94. The apparatus of dalm 93, wherein the first, second and third radii of 
curvature are substantially equal. 

95. The apparatus of dalm 72. wherein the axial flow passages Indude: 
a flow channel having a first iadius of curvature; 
a first shoulder positioned on one side of the flow channel having a second 

radius of curvature; and 

a second shoulder positioned on the other side of the flow channel havbyg a 
third radius of curvature. 

96. The apparatus of daim 95,. wherein the first, second and third radii of 
curvature are sut)stantially equal. 
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an expandable tubular member; 

adapted to radially expand the expandable tubular memben 

wherein the expandal)le tubular member Includes; 
an annular member, having: 

a wall thickness that varies less than about 8 %; 
a hoop yield strength that varies less than about 10 %• 

imperfections of less than about 8 % of the wall thickn«»s- 
no failure tbr radial expansions Of up to ^bout 30%: and ' 

about^%!^'''''*^'^"'*^""""''''~'"'^'^^^ 

t 

20 ^ Anapparatustbrcoupllnganexpandabletubular^^^^ 

structure, comprising: »"«««i5nng 

an expandable tubular memben 

an anctartns **» «tapM to Ih. 

the preexisting structure; and 

/"•'^"stonconemovablycoupledtotheexpandabletubularmemberand 
adaptedtoradiallyexpandtheexpandabletubularmemben ^"^'"^ 
wherein the expandable tubular member includes: 
a first tubular member, 
a second tubular member and 

alh««Woon«c«o„to„up,ingm.n,st6*^ra«mb«u,tt»«^ . 
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100. The apparatus of daim 99. wherein the threaded connection comprises a 
pin and box threaded connection. 

101 . The apparatus of daim 99, wherein the sealing memt)ers are positioned 
adjacent to an end portion of the threadwl connection. 

1 W. The apparatus of daim 99, wherein one of the seaiing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the seaiing membere is not penned adjacent to an end portioh of the threaded 
connection. 

103. The apparatus of daim 99, wherein a piurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

104. An apparatus for coupling ah expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular merrd)er, 

an anchorir^ device adapted to couple the mpandable tubular member to 
the preexisting structure; and 

an expanston cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, 

wherein the expanicjable tubular member indudes: 

a layer of a lubricant coupled to the interior surfece of the tubular member. 

105. The apparatus of daim 104, wherein the lubricant comprises a metallic soap. 

106. The apparatus of daim 104. wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS-58-M, and C-PHOS-58-R. 

107. The apparatus of daim 104. wherein the lubricant provides a sUding friction 
coetRdent of less than about 0.20. 

108. The apparatus of daim 104, wherein tlie lubricant is diemicaily bonded to 
the interior surface of the expandabte bibular member. 
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m Ttoappar,t,.ofctalm104.»teel„^l,^^,,,,,^,^ 

5 'h»'nlenor«rt«oflhe«,pa«iabl.iul«i.,™„a„. «"«»>*<"o 

mTl» apparatus Of dalm 110. wh«,i„ ,h. »^rtcami„dud« .p^ 
Pwyethylenepolyamlne. 



10 

•n WpandaWa lubular mamban 

"51 m preexisting Structure; and 

Iha expandabla titular mamber incliider 
^ ^ '**'**'™^'»»»H).h««.dp„«ta»c.upl«,,oona.„o^ 

• qu««t, Of . .artant th^ad*. po*™ cf tl» tubular 

» <»™'«^««ls.a«r«oomp«,«,»h«*,p„,,™^ 
m ^apparatuaofdai™ 

and a final cure cyde. ^ 
10 40 parcantirtthout failure. 

35 
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117. The apparatus of daim 1 12, wherein the material properties of the sealant 
are substantially stable lor temperatures ranging.from about 0 to 450 "F, 

118. The apparatus of dalm 112. wherein the threaded portions of the tubular 
members indude a primer for improving the adhesion of the sealant to the threaded 
portions. 

1 19. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the pfeexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular memben 

VKhefBin the expandable tubular member includes: a pair of rings for 
engaging the preexisting stnjcture; and 

a sealing element positioned between the rings for sealing the interfece 
between the tubular member and the preexisting sinjcture. 

120. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to ooupie the expandable tubular member to 
the preexisting stnicture; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular memben 

wherein the expandable tubular member includes one or more siois. 

121 . The apparatus of daim 120, wherein the slots are provided at a preexpanded 
portion of the expandable tubular member. 

122. The apparatus of daim 120, wherein the slots are provided at a non- 
preexpanded po^ of the tubular member. 
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an expandable tubular memben 

«pwa K) radially expand the expandable tubular member 

wheiBln the expandable tubular member includes: 
a firat preexpanded portion; 

• P«»panded portion coupw to the lnt«m«i^ 
an expandable tubular member, 

a «ah«lN. (Md pawag. oou^ 10 ft. anchortn, de** 

25 a first support memben 

a second support member coupled to the fl«t support member 

an expansion cone coupled to the first support member; 

an expandable tubular member coupled to the expansion done; ^ 

30 ^^P'etheexpandabletubutermembertothepreexlstingstructure- 

Wherein the anchoring device is positioned above the expa«.lon cone. 

1^ 7heapparatusofclalml25.wherelntheoutsidedlameteroftheex^^^^ 
^ "-''S-terthanthe.nsldedian.teroftheexpandabtetubularmemr^ 
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127. The apparatus of dabn 125. wherein the outside diameter of the expansion 
cone is approximately equal to the outside diaihefer of the expandable tuixdar 
member. 



5 128. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a first support member; 

a second support member coupled to the first support member, 
an expansion cone coupled to the first suppal nriemben 
10 an expandable tubular member coupled to the expansion cone; and 

an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting stnidure. 

129. An apparatus for coupling an expandable tubular member to a preexisting 
15 structure, comprising: 

a support member; 

an expandable expansion cone coupled to the suppprt member, and 
an expandable tubidar member coupled to the expansion cone. 

130. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support memben 

an expandable expansion cone coupled to the support memben and 
an expandable tubular member coupled to the expandable expansion cone. 

131. The apparatus of daim 130, wherein the expandable tubular member 
includes one or more anchoring devices. 

1 32. The apparatus of daim 130. wherein the expandable tubular member 
indudes a slotted end portion. 

1 33. An apparatus for coupling an expandable tubular to a preexisting stnidure. 
comprising: 

a support member, 

an expanston cone coupled to the support member. 
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or tiMfB shape memotymets* Inserts; and ™nBone 
a support memben 

an expansion cone coupled to the support member, 

an expandable tubular member coupled to the expandable expansl^ 

and ' 

a resilient anchor coupled to the expandable tubular member. 

135. Theappa«tusofcfalm134.,«*H»reinthereslllentanchorlncludes- 
15 aresWentscTDH. 

136. The apparatus of daim m, wherein the resilient anchor includes- 
one ormore resilient am«. 

20 137. Theapparatusofclalm134.«rhe,elnthere8flientanchorincludes- 
one or more resilient radially oriented elements. 

1M. The apparatus of daim 1 34. Wherein the resilient anchor IS 
with the expansion cone. 

25 

139. An expandable tubular member, comprising: 
an expandable tubular body; 

one or more resilient panels coupled to the expandable tubular body; and 
30 conlTOllably release the resilierit panels. 

m A., apparatus for coupling an expandable tubular member to a preexlstino 
stnicture. comprising: ^preexisting 

a support member; 
35 an expansion cone coupled to the support member; 
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an expandable tubular member coupled to the expandable expansion cone: 

and 

an anchor coupled to the expandable tubular member. Including: 
one or more spikes pivotaliy coupled to the expandable tubular member for 
5 engaging the preexisting stnicture. 

141. The apparatus of daim 140. further including one or more conBspondlng 
actuators for pivoting the spikes. 

10 142. An apparatus for coupUng an expandable tubular member to a preexisting 
striKAire. comprising: 

a support member. 

an expansion cone coupled to the support memben 

an expandable tubular member coupled to the expandable expanston cone; 

15 and 

an anchor coupled to the expandable tubular member, Including: 
one or more petal baskets pivotaliy coupled to the expandable tubular 
member. . 

143. The apparatus ofdalm 142. further Including one or more corresponding 
actuators for pivoting the petal baskets. 

144. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expanston cone coupled to the support member, 
an expandable tubular member coupled to the expanston cone, Induding: 
a stotted portkm provMed at one end of the expandabto tobular member. 

145. An apparatus for coupUng an expandable tubular memb* to a preexisting 
structure, comprising: 

a support member; 
an expanston cone; 

an expandable tubular member coupled to the expanston cone; 
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a support member Including a fluid passage- 
10. an expansion cone coupled to the support memben 

anexpandabletubutermembercoupiedtotheexpansloncone- 
a 8l,p joint coupled to the expansion cone: 
an end plate coupled to the slip joint; 

axiaHydhpiadiigtieexpanitoicone: 
""""''"S »» e«p«n8loo cone; and 
^ '*«*«*'«'«W|«8«».totl»iubui.rnwrt»,. 

P««««ng « tot . p«to of IheTntort* o, ^ ^ 

Infeesna a fhildic matertal Into the tubular moirtw-. 

35 ^'^"""^^"'■•*-'"^»»<'^P-*H,U»e.p.™^cone 
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applying a tensite force to the expansitm cone. 

151 . The method of dafm 147. wherein axiatly dispiadng tte expansion cone 
includes: 

displacing the expansion cone into the tubular member. 

152. The method of daim 147, whenain axiaily dispiadng the expansion cone 
indudes: 

dispiadng the expansion cone out of the tubular menter. 

153. The method of daim 147, wherein axiaily dispiadng the expansion cone 
radially expands the tubular member by about 1 0% to 20%. 

154. The method of daim 147, wherein applying dired radial pressure to the first 
tubular member radially expands the tubular member by up to about 5%. 

155. The method of daim 147, wherefn applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

166. The method of daim 147, wherein the preexisting structure indudes a 
wellbore casing. 

157. The method of daim 147. wherein the preexisting structure indudes a 
pipeline. 

158. The method of daim 147, wherein the preexisting strudure indudes a 
structural support. 

159. An apparatus, comprising: 

a tubular member coupled to a preexisting stmcture; 
wherein the tubular mender is coupled to the preexisting structure by the 
process of: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

axiaily dispiadng the expansim cone; 
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removing the expansion cone; and 

applying direct radial pressure to the tubular member. 

pressurizing at least a portion of the Interior of the tubular member. 

2^"''^'''^'"' ^^^•^^'^'naxlallydlsplaclngtheexpansloncone 
10 ''<»««"9 a fluWIc material into the tubular member. 

1<^The apparetus of dalm 159. wherein axlal^ displacing the expansion cone 

applying a tensne force to the expansion cone 
IW^Theappareh^^ 

displacing the expansion cone Into the tubular member. 

20 ^64. The3ppa«tusofdalm159.v^,Blnaxlallydispladngthe^^ 

includes: 

displacing the expansion cone out of the tubular member. 



25 Z^J^'T'"'""''''"^'''-'^"'"''''^'''''^^ 
25 radially expands the tubular member by about 10% to 20%. 

1W. The apparatus of dalm 159. wherein applying direct redlal pressure to the 
tubular member redlatly expands the tubular member by up to about 5%. 

30 167 Theapparetusofcfaim159.whereinapplyingdlrectradialpressuretothe 
tubular member Includes applying a mdlal force at discrete locations. 

"^""^ P'^^^"^ ^^re includes a 

weiibore casing. 

35 
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169. The apparatus of daim 159» vi^rein the preexisfing stnicture indudei; a 
pipeline. 

170. The apparatus of daim 159. wherein the preexisting structure indudes a 
structural support 

171 . A system for coupling an expandat>le tubular memt>er to a preexisting 
structure, comprising: 

means for positioning the tubular n>ember and an expansion cone within the 
preexisting strudure; 

means for anchoring the tubular member to the preexisting structure; 

means for axially displadng the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member; and 

means for lubricating the interface between the expansion cone and the 
tubularmember. 

17Z The system of daim 171, wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

means for injecting a lubricating fluid into the trailing edge of the interbce 
between the expansion cone and the tubular member. 

173. The system of daim 172. wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 oentipoise. 

174. The system of claim 172, wherein the injecting Indudes: 
injecting lubricating fluid into a tapered end of the expansion cone. 

1 75. The system of daim 1 72, wherein the means for injecting indudes: 
means for injecting lubricating fluid into the area around the axial midpoint of 

a first tapered end of the expansion cone. 

176. The system of daim 172, wherein the o^ans for injecting include: 
means for Injecting lubricating fluid into a second end of the expansion cone. 

177. The system of daim 1 72, wherein the means fw injecting indudes: 
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Of the expansion cone. 

178. The system Of dafm 172. Wherein the means for injedinglndudes- 
n«an8 for injecting lubricating fluid into an interior Of the expansl^ 

179. The system of dalm 172. wherein the means for injecUr^ includes- 
'~«'«fe''»ie<«ng«ubricatlnflfluldthroughanoutersurfaceofthee^ 

10 

180. The system Of daim 1 72. wherein the means for Injecting includes- 

'™«~fe^'njectlngthelut)rjcatlngfluldintoapluralityofdis«^^ 
along the trailing edge portion. 

15 181. The system of dalm 172. Wherein the lubricating fluid comprises- 
diWingmud. 

182. T7Hi»ystemof daim 172. whereinthelubricatingfluldfurt^^ 
TonqTrimlil; ^ 

20 EPMudllb;and 

DrillN-SHd. 

183. The system of daim 172. wherein the lubricating fluid comprises- 
TorqTrimiil; 

25 EP Mudllb: and 

DriHN-^iid. 

184.. The8ystemofdalm711.whereinthemeansforlubricatlngtheintenace 
between the expansion cone and the tubular member Indudes- 
30 means for coating the interior surface of the tubular member with a lubricant 

185. The system of daim 171. wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

3S «f ,^T^*^**^'^*^*'"*^^«^"°ftt«tubularmemberwithafim 
35 (rf a lubricant; and 
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means for applying a second part of the lubricant to the interior surface of the 
tubular member. 

186. The system of daim 184, wherein the lubricant comprises a metallic soap. 

187. The system of daim 1 84, wherein the lubricant Is selected from the group 
consisting of C-Lube-10, C-PHOS-58-M, and C-PHOS-Sft-R. 

188. The system of daim 184, wherein the lubricant provides a sliding friction . 
coeffident of less than about 0.20. 

189. The system of daim 184, wherein the lubricant is chemically bonded to the 
interior surfiaces of the tubular members. 

190. The system of daim 184. wherein the lubricant is mechanically bonded to the 
interior suriaoes of the tubular members. 

191. The system of daim 184. wherein the lubricant is adhesively bonded to the 
interior surface of the tubular members. 

192. The system of daim 184. wherein the lubricant Indudes epoxy. molybdenum 
dteulfide, graphHe. aluminum, copper, alumtelllcate and polyethylenepolyamlne. 

193. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axially displadng the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular memben 
wherein the tubular member indudes: 
an annular member, induding: 
a wall thickness that varies less than about 8 %; 
a hoop yield strength that varies less than about 10 %; 
imperfections of less than about 8 % of ttie wall thldoiess; 
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no failure for radial expansions of up to about 30 %: and 
aboutm"^"'*''"''^"""""'^^'^'"*^'^'^*^'^ 

Injecdng a lubricating fluid into the preexisting structure- 
^posfttoningthetubu^rrnernb^^ 

10 »~»«*9thetubutermen^totheprBexistingstructu^ 
pulling the expansfon cone through the tubular member. 

IS '''' '?fr^°'''^'^'^'^"*^'"Wcatingfluidcomprises: 
15 «^UBGOU«EAL~ brand drilling miid lubricant 

1«^ ^^y'te^'^coupl^iganexpandabletubularmembertoa^^^^ 
«<n«*ire. comprising: K"^A«ung 

20 cone within the preexisting structure; «vansion 

wherein the expandable tubular member Includes: 

a first tubular member; 

a second tubular memben and 

"*™*^""'^'^««^lh.fl«lubular,n«nbertolh.««^ 
30 '<*u»r™mb«-.B»«,,«d«i«,nnecllonlnc.udln8- 
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198. The system of dalm 196. wherein the sealing memt>er8 are positioned 
adjacent to an end portion of the threaded connection. 



199. The system of daim 196, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein arwther or^ of 
the sealirig memt)er8 is not positioned adjacent to an end portiofi <rf the threaded 
connection. 

200. The system of daim 196, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

201 . A system for coupling an expandabte tubular member to a preexisting 
structure, comprising: 

mear]ts for positioning the expandat^ tubular member and an expansion 
cone within the preexisting stnicture; 

nieans for anchoring the expandable tubular nienriber to the preexisting 
structure; and 

means for axiaily displadng the expansion cone relative to the expandabte 
tubular mmnber by pulling the expansion cone trough the expandable tubuter 
member; 

wherein the expandable tubuter member indudes a plurality of tubuter 
members having threaded portions that are coupled to one another by the process 
of: 

coating the threaded portions of the tubuter members with a seatent; 
coupling the threaded portions of the tubuter members; and 
curing the seatent 

202. The system of daim 201 . wherein the sealant is setected from the group 
consisting of epoxtes. thennosetting sealing compounds, curabte sealing 
compounds, and sealing compounds having potymerizabte materials. 

203. The system of daim 201 , further Indudlng: 

means for initially airing the sealant prior to radially expanding the tubular 
members; and 
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members. 



•™«OTW» sl«. lb, tOT|)««OT. ian*i9 (rem .bout 0 to 450 T. 

ZOJ- 'n»«y»ta»ordaim201.(UrttarlndudinB 

pnor to co«l,« *„h^ ^ ^ ^ ^^^^ ^ ^ ^ 



208. T»«y«tomofclafm207,»(wei„tt„prt„„j^^ 



d curing catalyst. 



20a T,».yM.„rtd,j„j„^^ ^^^^^^ 
portonoftheotheroneofthetubularmembers. 



210. The8y8temofclalm207.whe,«|„tt^pri^„^ 



a curing catalysL 



» 211. *»l««nft»"upft,9.lub*rme™bertoap»«*»^ 

comprising: -ao-uwure. 



Structure; 

Wherein the tubular memberindudes; 

a pair of rings for engaging the preexisting structure: and 

between the tubular member and the preexisting structure. 

157 



212. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
5 the preexisting structure; 

anchoring the expandable tubular nnember to the preexisting structure; and 
axiatly displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the tubular member Includes one or mom slots. 

10 

21 3. The system of dalm 212, wherein the slots are provided at a preexpanded 
portion of the tubular member. 

214. The system of dalm 212. wherein the slots are provided at a non- 
15 preexpanded portim of the tubular member. 

215. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expanston cone within 
20 the preexisting structure; 

anchoring the expandable tubular member to the preexisting stmcture; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion com through the expandable tubular memben 

wherein the tubular member includes: 
25 a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the Intemnedlate portion. 

30 216. A system for coupling a tubular member to a preexisting stmcture, 
comprising: 

positioning the expandable tubular member and an expansion cone wntiiin 
the preexisting structure; 

andtoring the expartdabie tubular member to the preexisting structure; and 
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axlally displacing the expansion cone «»lafive to the expandable tubular 
member by pulling the expand 

applying an axial force to the expansion cone; 
wherein the axial force Includes: 

5 a «"t»tentlally constant axial fbroe; and 

an Increased axial force. 

217^ Tl« ^ of dalm 216. wh«Bln «» 
penoQic basis. 

10 

2ia Thesystemofciaim216.whereinthelncreasedaxiaifbrceisprovidedona 
TBnoom basfe. 

15 n ';^'^'"'^'=^''"21«.wherelntheratloofthelncreaseda^^^ 
15 ««*»«antially constant axial force ranges from about 5 to 40%. 

220. A system for coupling a tubular member to a preexisting structure 
comprising: 

"'^'«^^P'««toningthetubularmemberandanexpanslonconewiW^ 
20 preextsfang structure; 

means for anchoring the tubular member to the preexisting structure; and 
means for axlally displadng the expansion cone relative to the expandable 

Uibular member by pushing and pulling the expansion cone through the expandable 

lUtMilar member. 

25 

221. Thesystemofclalm220.whereinthemeansforpushingtheexpansioncone 
Includes: 

means for irtjecbng a pressurized Ruidic material Into contact with the 
expansion cone. . 

30 

222. A system for coupling a tubular member to a preexisting stmcture. 

comprising: 

means for positioning the tubular meniber and an expansion cone vwithin the 
preexisting structure; ^ 

35 means for anchortng the tubular member to the preexisting structure; 
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means for axially displacing ttid expansion cone relative to the tubular 
member by pulling the expansion cone through the expandable tubular member, 
and 

means for Injecting a curable fluidic sealing matenal between the tubular 
member and the pree)d8ting structure prior to axlaiiy displacing the expansion cone. 

223. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for anchoring the tutHilar member to the preexisting structure by 
increasing the size of the expanston cone; and 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expainsion cone through the tubular member. 

224. A system for coupling a tubular member to a preexisting structure, 
comprteing: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for anchoring the tobular member to the preexisting structure by 
heating a portion of the tubular memben and * 

means for axialiy dispiadng the expansion cone relative to the tubular 
member by pulling the expartision cone through the tubular member. 

225. A system for coupling an expandable tubular member to a preexistkig * 
structure, comprising: 

means for positioning the expandable tubular member, an expansion cone, 
and an anchoring device within the preexisting structure; 

means for positioning the anchoring device above the expansion cone; 

means for anchoring the expandable tubular member to the preexisting 
structure using the anchoring device; and 

• means for axially displacing the expansion cone. 

226. A system for coupling an expandable tubular member to a preexisting 
strucbjre, comprising: 
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v»^in the finrt and second dlr««on*a» different 



20 



means for releasing the resilient anchor; and 
means fc 
tubularn)ennt)er. 



-"an. (or «daly dii^ fte expanrt« cone exp.™.*^ 



25 



30 



stnjcture. comprising 
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means for actuating the engagenoent eienients. 

231 . The system of daim 229, wherein the means for pivoting the engagement 
elements indudes: 

5 means for piadng a quantity of a fluidic material onto the engagement 

elements. 

232. The system of daim 229, wherein the means for pivoting the engagen)ent 
elements indudes: 

10 means for displadng the expandable tubular member. 

233. A system for coupling an expandable tubular memberlo a preexisting 
structure, comprising: 

means for piadng the expandable tubular member and an exparision cone 
IS into the preexisting structure; 

means for piadng a quantity of a fluidic material onto the expandable tubular 
rr^mber to anchor the expandable tubular rhember to the preexisting structure; and 
means for axially displadng the expansion cone. 

20 234. The system of daim 233, wherein the fluidic material conriprises a bartte pjug. 

235. The system of daim 233, wherein the fluidic material comprises a flex plug. 

236. A system for coupling an expandable tubular member to a preexisting 
25 structure, comprising: 

means for positioning the expandable tubular member and an expansion 
cone into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure by Injecting a quantity of a hardenaUe fluidic maferial into the preexisting 
30 structure; 

means for at least partially curing the hardenable fluidic sealing material; and 
means for axially displadng the expansion cone. 
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237. A system for coupling an expandable tubular member to a preexisting 
strudure, comprising: 
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m *»l»tanlbrcouplln8.„«pa™tebte»utom«rt«toap™«^ 
•ln«*ire. oompibing: H-^raiB 

"*lnlh»(»»«iis«no8liiidui»; «|Miwon«ine 
'nemoer; and 

d««H.?!r ' '""""^ " ''«vfng a second 

vi#«eiBln the second density is greater than tfw 

AsystemforcoupHnganexpandatrfetubularmemt^rtoapreexIstJng 
stnicture. comprising: ^ 

20 Into the preexisting structure; 

stmctur^' ^ 

means for applying an axial force to the expansion cone: and 

25 beto.thT!'^'"'^'^"'^'^'"'"^*'*"^ 
^ below the expansion cone. 

240. A system for coupling an expandable tubular member to a preexfeHna 
stnidure. corhprlsing: * 

30 Into the preexisting structure; and 

means for applying an axial force to the expandable tubular member. 

241. AsystemforcoMpllngatubularmembertoapreexIsfingstructure 
oorniNtsing: ' 
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mearo for positioning tte tubular memt>er and an expansion cone within the 
preexisting structure; 

means for axialiy displacing the expansion cone; 

means for removing the expansion cone; and 

means for applying direct radial pressure to the tutnilar memt)er. 

242. The system of daim 241 , wherein the means for axialiy displacing the 
expansion cone includes: 

means for pressurizing at least a portion of ttie interior of the tubular 
member. 

243. The system of daim 241, wherein the means for axialiy displacing the 
expansion oone indudes: 

means for injecting a fluldic material into the tubular member 

244. The system of daim 241, wherein the means for axialiy displadng the 
expansion oone indudes: 

means for applying a tensile force to the expansion cone. 

245. The system of daim 241 , wherein the means for axialiy displadng th^ 
expanston oone indudes: 

means for displadng the expansion oone into the tubular member. 

246. The system of daim 241 , wherein the means for axialiy displadng the 
expanston oone indudes: 

means for displadng the expansion cone out of the tubular niember. 

247. The system of daim 241 , wherein the means for axialiy displadng the 
expansion cone radially expands the tubular member by about 10% to 20%. 

248. The system of daim 241 , wherein the means for applying dired radial 
pressure to the first tubular member radiaily expands the tubular member by up to 
about 5%. 
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249. The system -of daim 241. wherein the means for applying direct redy 
pressure to the tubular member Includes means for applying a radial foree at 
discrete locations. 

250. Thesy8temofclaim241.whereinthepreexlstlnflstructurelncludesa 
wHbore casing. 

251. system of claim 241. Wherein the preexisting stnjcture Includes a 



252. T»»e system of claim 241. wherein the preexisting structure includes a 
structttfal support 
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